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making most of their research 
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The De Candido family, for their 
support of the Stella 1 project. 

The University of Zadar, for 
their support of the Gnalic pro¬ 
ject. 
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ShipLAB Mission 


The Ship Lab was created by J. Richard Steffy in 1976 and today is one of the laboratories of the Cen¬ 
tre for Maritime Archaeology and Conservation of the Anthropology Department at Texas A&M Uni¬ 
versity. Our mission is to acquire and disseminate knowledge about shipbuilding through time. As a 
classroom our main objective is to provide an effective learning environment. As a research la¬ 
boratory our objective is to facilitate investigation, seek public and private research funds, and 
recruit and retain quality students for our projects. As an outreach institution we aim at providing in¬ 
formation, education, and guidance on the discipline of nautical archaeology and the importance of the 
world's submerged cultural heritage, perhaps more than ever threatened by treasure hunting. 


Table of Contents: 


1. Main Research Interests: 



Submerged Cultural Heritage - A substantial portion of the world’s submerged 
cultural heritage was destroyed in the last 50 years by treasure hunters. This prob¬ 
lem has been a major interest and research subject in the ShipLAB. 16 ig 



Computers and the dissemination of knowledge - Archaeologists publish a small 
percentage (which some estimate at around 25%) of the sites they dig, and thus de¬ 
stroy forever. At the ShipLAB we believe that the development of computer sci¬ 
ence, computer graphics, and the internet have created an environment which can 
propitiate a radical paradigm change, because they allow archaeologists to survey 
and record faster and cheaper, and to share large amounts of data in real time. 

pp. 20-23 



Iberian Seafaring - The maritime expansion of the late 15th and early 16th centu¬ 
ries had a major impact on European history, although the ships that made it possible 
are largely unknown to us. The ShipLAB has devoted a considerable time and effort 
to the study of the people that conceived, built and sailed the ships that first mapped 

the world, in the end of the Middle Age. 

e pp. 24-27 
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2. Projects: 




GroPlan (2013-present), dir. Pierre Drap, is a grant from the French Agence 
Nacionale de la Recherche titled “Ontology and Photogrammetry ; Generalizing Sur¬ 
veys in Underwater and Nautical Archaeology.” The ShipLAB is a partner to this 
project. 

1 J pp. 30-31 


ForSEAdiscovery (2013-present), dir. Ana Crespo Solana, consists of the devel¬ 
opment of a dendrochronology database for the Iberian Peninsula. Marie Curie Mul- 
ti-ITN project entitled “Forest resources and Ships for Iberian Empires: ecology and 
globalization in the Age of Discovery.” The ShipLAB is a partner to this project. 

pp. 32-33 

Battle of Itaparica, Brazil (2012-present), dir. Rodrigo Torres, a project sup¬ 
ported by the Dutch Cultural Agency, which aims at the reconstruction of the 1643 
naval battle fought between a portguese and a Dutch fleet in the waters of Sao Salva¬ 
dor da Bahia. 

pp. 34-35 



Gnalic Project (2011-present), dir. Irena Radic Rossi and Filipe Castro, started 
in 2011, the excavation of a large Venetian merchantmen lost off the Croatian coast 
in 1583 with a cargo bound for Constantinople. _ 



Saveiros da Bahia Project, (2011-present) dir. Filipe Castro, and Denise Gomes 
Dias, studies the construction of boats following whole molding methods in S. Sal¬ 
vador da Bahia area, Brazil. 

pp. 40-41 


Finisterre Project (2010-present), dir. Miguel San Claudio and Jose Luis Casa- 
ban, is a study and inventory of shipwrecks along in Galician waters. 

pp. 42-43 


Stella 1 Shipwreck, (2010-present) dir. Massimo Capulli and Filipe Castro, 

started in 2011, is part of a wider study of the life along the Stella River, Italy, over a 

period of two millennia. ,, ._ 

r pp. 44-45 

The Cais do Sodre Project, Portugal (2010-present) dir. Filipe Castro. Started 
in 2010, this project is the continuation of the unfinished research on this site, inter¬ 
rupted by the untimely death of its former director, Paulo Jorge Rodrigues. 

pp. 46-47 

The Ship Iconography Database (2007-present) dir. Filipe Castro. This project 
is a compilation of quality images of ships from the medieval and early modem peri¬ 
ods- 

pp. 48-49 
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The Nautical Archaeology of Puerto Rico (2007-2010), dir. Filipe Castro, Richard 
Fontanez, and Gustavo Garcia., was a survey and an assessment of the condition of 
the submerged cultural heritage of Puerto Rico. 

pp. 50-51 



Sailing the Pepper Wreck (2006-2012), dir. Filipe Castro. And Nuno Fonseca, 
was a continuation of the Pepper Wreck Project, testing the plausibility of our recon¬ 
struction of the India nau Nossa Senhora dos Martires, lost in 1606. 

pp. 52-55 



The Lagos Project, Portugal (2006-2007), dir. Filipe Castro, was a field school in 
the Lagos area, consisting of a survey of the underwater cultural heritage in the rea- 
gion. 

pp. 56-57 



Astrolabe Database (2005-present), dir. Filipe Castro and James Job ling, is a 
study and inventory of all nautical astrolabes known to exist. 


pp. 58-59 



Playa Damas Shipwreck, Panama (2003-2005), dir. Filipe Castro was a survey 
of an early 16th century Spanish shipwreck site, unfortunately destroyed by treasure 
hunters before an excavation could be carried on. 

pp. 60-61 



The Arade 1 Project, Portugal (2002-2003), dir. Filipe Castro, was the excava¬ 
tion of a late 16th century vessel found in the 1970s on the mouth of the Arade Riv¬ 
er. 

pp. 62-63 



The Oeiras Guns, Portugal (2002), dir. Filipe Castro, was an emergency rescue 
and relocation of a cluster of iron guns, probably dated to the 18th century. 


pp. 64-65 

Iberian Shipwrecks Database (2001-present), dir. Filipe Castro and Paulo Mon- 
teiro, is a study and inventory of Iberian shipwrecks known to exist. 


pp. 66-67 



The Pepper Wreck Project (1998-2012), dir. Filipe Castro was the excavation 
and reconstruction of the India nau Nossa Senhora dos Martires, lost in 1606. 


pp. 68-73 
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3. Ongoing Graduate Work: 



Samila Ferreira (PhD, 2013- ) 

Policies of Memory, Politics of Forgetting 

Samila Ferreira is a Doctorate Student at the Cultural Anthropology Program. She 
graduated with a B.A. in History from the Federal University of Rio Grande, Brazil 
in 2008, and with a M.A. in Social Memory and Cultural Heritage from The Feder¬ 
al University of Pelotas, Brazil in 2010. Her Master's thesis discusses concepts of 
cultural heritage, social memory, public policy, and the invention of traditions. 
During her career she has been focusing her research efforts primarily on studying 
the relation between social memories, cultural heritage and the effects of public 
policies on the representation/oblivion of social groups in heritage preservation 
projects. Her empirical work has been carried out in the historical port town of Sao 
Lourenco do Sul, southern Brazil. Her doctoral research proposal will undertake a 
comparative study of this theme in Brazil and in the US. 


Pages 76-77 


Kotaro Yamafune (PhD, 2012- ) 



A Reconstruction of the Pepper Wreck 

Kotaro Yamafune completed his B.A in History at Hosei University (Japan) in 
2006 and started his MA in the Nautical Archaeology Program at Texas A&M Uni¬ 
versity in 2009. His research interests are Portuguese shipbuilding and seafaring in 
the 16th and the 17th centuries, and the reconstruction of the Medieval and Post 
Medieval shipwrecks. His thesis focused on late 16th and early 17th century Japa¬ 
nese Namban art, which displays the first European activity in Japan. He is cur¬ 
rently enrolled as a PhD student in the Nautical Archaeology Program. His disser¬ 
tation focuses on the 3D reconstruction of Portuguese India trading ships of the 
16th and 17th centuries. During his study at Texas A&M University, he participat¬ 
ed in the WWII Cultural Heritage Project in Saipan in 2010 (conducted by Flinders 
University) and is currently an active member of the Anaxum Project in Italy 
(Texas A&M University and University of Udine), the Gnalic Project in Croatia 
(Texas A&M University and University of Zadar), and the Project of the Battle of 
the Itaparica in Brazil (Texas A&M University, Netherlands Cultural Heritage 
Agency and University of Bahia). 


Kotaro Yamafune also specializes in the reconstruction of ship and shipwreck sites 
using 3D software, such as Autodesk MAYA© and Rhinoceros©. A sample of 
Yamafune’s work on 3D reconstruction and modeling can be seen at: 


htty://www. youtube. com/user/kotaro()321 


Pages 78-79 
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Samuel Cuellar (PhD, 2011-) 

A History of Ship Bells 

Sam Cuellar completed his BA in Anthropology at Texas A&M University in 
Spring of 2011 and began his graduate studies at Texas A&M’s Nautical Archae¬ 
ology Program (NAP)in Fall of 2011. Sam’s dissertation work focuses on the 
first study undertaken of the origins, history, and uses of early ship bells dating up 
until the beginning of the 18th century. Fieldwork for his dissertation will take 
place in Europe over the Summer of 2014, and involve the examination of numer¬ 
ous ship’s bells in private collections and museums, as well as additional archival 
research. Sam’s current fieldwork includes assisting in the excavation of the 
Gnalic shipwreck off the coast of Croatia. During his graduate career, Sam has 
developed interest in the relationship between underwater archaeologists and off¬ 
shore oil and gas drilling in the Gulf of Mexico through work with Texas Nautical 
Archaeologist Amy Borgens. He plans to develop ways to enhance the relation¬ 
ship between the academic and business sides of underwater archaeology to in¬ 
crease information sharing and cooperation. 


Pages 80-81 



Nick Budsberg (PhD, 2011- ) 

Ships of Discovery and the Renaissance 

Nicholas Budsberg is a doctoral student in the Nautical Archaeology Program 
where he is studying the maritime impacts of the European expansion. His re¬ 
search focuses on the Spanish and Portuguese vessels that first charted and ex¬ 
plored the African coast and the New World, and that would later be the first to 
circumnavigate the globe. Nicholas’s current focus is the re-investigation of pos¬ 
sibly the earliest European shipwreck site in the New World located off of the 
coast of Highboum Cay in the Exumas, Bahamas. Nicholas received his Bache¬ 
lor of Arts in Anthropology with an Archaeology Concentration from Western 
Washington University in 2010. His field work and experience has been mostly 
accumulated in the Balearic Islands, Spain, and in the Aucilla River, Florida, 
while during the academic year he is an officer with the Archaeology Dive Club, 
and the Nautical Archaeology Student Association. He is an L.T. Jordan Interna¬ 
tional Fellow, holds a Graduate Assistant -Teaching position, and is the recipient 
of several other internal and external grants and scholarships. He is currently fin¬ 
ishing his coursework in College Station, Texas, while he will be working with 
the Bahamian government on shipwreck, conservation and cultural heritage pro¬ 
jects. 


Pages 82-83 
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Rodrigo Torres (PhD, 2010- ) 

Stranded Shipwrecks of Southern Brazil 

Rodrigo Torres is a Brazilian Oceanographer and Archaeologist. In the last 12 
years he specialized in applied oceanography and nautical archaeology, with 
skills in the fields of shipwreck archaeology, site formation processes, digital car¬ 
tography (G.I.S.), museology and scientific diving. He is currently enrolled as a 
PhD student in the Nautical Archaeology Program at Texas A&M University, 
sponsored by the Brazilian Ministry of Education and the Fulbright Commission. 
His PhD research focuses on nineteenth-century Atlantic maritime culture and its 
influence on the modernization of Brazilian port cities after 1808. He conducted 
fieldwork on the archaeological investigation of stranded shipwrecks found along 
the southernmost Brazilian shore, aimed at understanding cultural and natural 
formation processes which affect the distribution of shipwrecks along the coast. 
More recently he begun the assessment of a number of shipwreck sites from the 
Colonial period in Brazil, salvaged by treasure hunters in the 1980’s. Realizing 
that even salvaged and heavily looted shipwrecks can still yield enormous 
amounts of information if properly studied, this project aims at reviewing the his¬ 
tory behind these ships and their explorations, and assess the potential for future 
research. 


Pages 84-85 



Chris Cartellone (PhD, 2009-) 

The Nevis Project: A Survey of Nevis Island Shipwrecks. 

Chris Cartellone is pursuing his doctorate in the Nautical Archaeology Program 
at Texas A&M University. He earned a master's degree in Maritime Studies from 
East Carolina University in 2003. Chris has since spent the past several years 
conducting and directing all phases of archaeological investigations on terrestrial 
sites largely throughout the Midwestern United States for various private CRM 
firms. Additionally, he has maritime archaeological experience on projects in 
Florida, North Carolina, Bermuda, Canada, Ghana, Nevis, and Puerto Rico. 

Last summer Chris explored a newly discovered wreck, believed to be HMS 
Solebay, lost in 1782 during the Battle of Frigate Bay against the French. Chris 
will return to Nevis in 2011 to complete a nonintrusive documentation of Sole- 
bay. While there he will utilize remote sensing technologies to survey the lee side 
of Nevis for underwater cultural resources. His primary research interests include 
European Imperialism, War and Society, Long-Distance Exchange, and Social 
Identity studied through a lens of Seafaring and Maritime Security. 


Pages 86-87 
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Randall Sasaki (PhD, 2008-) 

The Bach Tang Excavation, Vietnam 

Randall J. Sasaki was bom and raised in Japan, but moved to U.S. to complete his 
B.A. in Anthropology (specializing in Indian Ocean Seafaring in the Bronze Age) 
at Southwest Missouri State University (currently Missouri State University). Af¬ 
ter working as a field supervisor at several CRM companies, he decided to pursue 
an academic career in Nautical Archaeology with a focus on East Asian Seafaring. 
While in the Nautical Archaeology Program at Texas A&M University, he was 
involved with a number of maritime archaeological projects in Japan. He complet¬ 
ed his MA in 2008. His MA thesis focused on the reconstruction of the ill-fated 
Mongol fleet that was destroyed by "the divine wind" at the battle of Koan in 
1288. He is currently conducting field work in Vietnam, aiming to find another ill- 
fated Mongol fleet in that country. He is the author of the books The World Histo¬ 
ry Based on Shipwrecks (Media Factory/New Book Series. Tokyo, Japan, 2011), 
The Archaeology of Kamikaze: Revealing the Secret of Mongolian Navy (Texas 
A&M Press, in final review). 


He is currently working as a city archaeologist at Fukuoka Japan while completing 
his PhD Dissertation. 


Pages 88-89 


4. Completed Graduate Work: 

Charles Justus Cook (MA 2010-2011, Visualization Sciences Department, Texas 
A&M University) 

Committee Chair: Frederic Parke 

A Parametric Model of the Portuguese Nau. 

pp. 92-93 

Kotaro Yamafune (MA, 2009-2012) 

The Portuguese Century in Japan and the Namban Screens. 

pp. 94-95 





Kelby Rose (PhD, 2008-2014) 

Reverse Naval Architecture of Vasa, a 17th-Century Swedish Warship. 

pp. 96-97 



Coral Eginton (MA 2008-2014) 

Dutch ship pharmacies. 


pp. 98-99 


10 














Contents 



Audrey Wells (MA 2006-2008, Visualization Sciences Department, Texas A&M 
University) 

Committee Chair: Frederic Parke 

Virtual Reconstruction of a Seventeenth-Century Portuguese Nau. 

J pp. 100-101 




Carlos Monroy (PhD 2006-2010, Computer Science Department, Texas A&M 
University), 

Committee Chair: Richard Furuta 

A Digital Library Approach in the Reconstruction of Ancient Sunken Ships. 

pp. 102-103 


Laura Gongaware (MA 2006-2013) 

Treasure Hunting: Three Case Studies. 

6 pp. 104-105 



Paul Creasman (PhD 2006-2010) 

Extracting Cultural Information from Ship Timbers. 


pp. 106-107 



Lilia Campana (MA 2006-2010) 


Vettor Fausto (1490-1546), Professor of Greek and Naval Architect: a New Light 

on the 16th-Century Manuscript Misure Di Vascelli Etc. di...Proto Dell’Arsenale 

di Venetia. ... ... 

pp. 108-109 



Bryanna Dubard (MA 2005-2013) 

The Key to All the Indies: Defense of the Isthmus of Panama . 


pp. 110-111 


Courtney Higgins (MA 2005-2012) 

The Venetian Galley of Flanders: from Medieval 2-Dimensional Treatises to 21st 
Century 3-Dimensional Model. 

pp. 112-113 




Vincent Valenti (MA 2005-2009) 

Transitions in Medieval Mediterranean Shipbuilding: A Reconstruction of the Nave 
Quadra of the Michael of Rhodes Manuscript. 
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Sarah Kampbell (MA 2004-2007) 

The Pantano Longarini Shipwreck: A Reanalysis. 


pp. 116-117 





Hiroaki Miyashita (MA 2004-2006) 

Ancient Ships of Japan.. 

pp. 118-119 


George Schwarz (MA 2003-2008) 

The History and Development of Caravels. pp. 120-121 


Blanca Rodriguez (MA 2003-2008) 

Standardization of Spanish Shipbuilding: Ordenanzas para la Fabrica de Navios 
de Guerra y Mercante -1607, 1613, 1618. 

pp. 122-123 

RandaU Sasaki (MA 2002-2008) 

The Origin of the Lost Fleet of the Mongol Empire. 125 


Tiago Fraga (MA 2002-2007) 

Santo Antonio de Tanna: Story and Reconstruction. 


Timothy Kane (MA 2002-2006) 

Influence and Evolution: The Development of the Batten Lug Sail. 

pp. 128-129 



Alex Hazlett (PhD 2001-2007) 

The Nao of the Livro Nautico: Reconstructing a Sixteenth Century Indiaman from 
Texts. 

pp. 130-131 
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Katie Custer (MA 2000-2004) 

Wrought Iron Hand Tools from the Underwater Archaeological Excavations of 
Colonial Port Royal, Jamaica, C. 1692. 


Gustavo Garcia (MA 2000-2005) 

The Rincon Astrolabe Shipwreck. pp. 134-135 


Erika Laanela (MA 1999-2008) 

Instruction Nautica (1587) by Diego Garcia de Palacio: an Early Nautical 
Handbook from Mexico. 

pp. 136-137 
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Submerged Cultural 
Heritage 

1996 - present 


The ShipLAB condemns the destruction of the underwater cultural heritage by looters and treasure hunt¬ 
ers. We believe that treasure hunters and archaeologists cannot work together because our activities 
have different objectives. The goal of treasure hunting is profit. It is understandable that its investors ex¬ 
pect the best return for their investments. A for-profit company that allocates time to carefully excavate 
an archaeological site, or spends money to preserve artifacts without market value, will be replaced by 
any company with a more efficient focus on the extraction and sale of artifacts that possess market value. 


Mentions of our Work 

Pringle, H., “Troubled Waters 
for Ancient Shipwrecks,” Sci¬ 
ence, 340.6134: 802-807. 

Smith, R., "Shipwreck in the 
Forbidden Zone," National Geo¬ 
graphic Magazine , October 
2009, p. 4-15. 

Pringle, H., "Profiteers on the 
High Seas," A rchaeology Maga¬ 
zine (2007) 60.4. 

Bruhns, A., "Wrack-Forscher in 
der Prarie." Der Spiegel (2006) 
Special Nr.3: 40-45. 

Colapinto, J., "Secrets of the 
Deep. The Dispute Over What 
May Be the Biggest Sunken 
Treasure Ever Found" The New 
Yorker (April 7, 2008): 44-55. 

Jackson, T., "Institute of Nauti¬ 
cal Archaeology," Wooden 
Boat, (2003) 22:2-15. 


Books 

Castro, F. and 
Thomas, L., eds., 
ACUA Underwa¬ 
ter Archaeology 
Proceedings of 
the 2011 Annual 
Meeting of the 
Society for Historical Archaeolo¬ 
gy. Columbus, OH: ACUA and 
PAST Foundation, 2011. 


Keynote Addresses, Invited 

Talks, Panels, and Workshops 

Castro, F., Keynote Address. The 
Two Cultures. Breaking the Sur¬ 
face. International Meeting on 
marine Robotics. Murter, Croatia, 
1-9 October 2012. 

Castro, F., A tlantic Nautical A r- 
chaeology: Some Case Studies, in 
Ottoman Seas: from Mediterrane¬ 
an to Indian Ocean. Institut Fran- 
gaisd’Etudes Anatoliennes, Istan¬ 
bul, Turkey, 24-28 March, 2012. 

Castro, F., Nautical Archaeology. 
Excavation, Recording and Re¬ 
construction, UNESCO Confer¬ 
ence “Shipwreck at Gnalic,” Bio¬ 
grad, July 5 th , 2011. 

Castro, F., 2010 Summer Season 
in the Upper Adriatic Region, 


Brown Bag Talks, Anthropolo¬ 
gy Department at Texas A&M 
University, October 2011. 

Castro, F., Dendrochronology 
and the Ships of the Age of Ex¬ 
ploration, Meeting of the Iberi¬ 
an Heritage Project - Filling the 
Blanks in European dendrochro¬ 
nology: building a multidiscipli¬ 
nary research network to assess 
Iberian wooden cultural heritage 
worldwide. The Netherlands 
Organization for Scientific Re¬ 
search, Nederlands Centrum 
voor Dendrochronologie, 
Amersfoort 16-17 September 
2011. 

Castro, F., Inventorying Under¬ 
water Cultural Heritage and 
proper management of archaeo¬ 
logical sites, UNESCO Caribbe¬ 
an Meeting on the Protection of 
the Underwater Cultural Herit¬ 
age. Kingston, Jamaica, 10-11 
May 2011. 

Castro, F., Toward an Interdisci¬ 
plinary Computing: Workshop 
2, Tucson, AZ, April 28-30 
2011. 

Castro, F., Invited Panelist. The 
UNESCO Convention and its 
collateral effects on the busi¬ 
nesses of marine construction, 
salvage, oil and gas and the real 
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impact on shipwreck exploration 
and archaeology. UI Shipwreck 
Track, New Orleans, 9-11 Feb¬ 
ruary, 2010. 

Castro, F., The Nautical A rchae- 
ology Program at Texas A&M 
University and the 2001 
UNESCO Convention on the 
Submerged Cultural Heritage, 
Penn-Brock Workshop on Law 
and Ethics in Underwater Ar¬ 
chaeology, Brock University, St. 
Catharines, Ontario, Canada, 
October 22-25, 2009. 

Castro, F., Gulf Coast Maritime 
Archaeological Database Work¬ 
shop, Texas A&M University, 
Texas, Invited by the National 
Oceanic and Atmospheric Agen¬ 
cy. May 7-8, 2003. 

Castro, F., The Pacific Coast 
Maritime Archaeological Sum¬ 
mary Workshop, Santa Barbara, 
California, Invited by the Na¬ 
tional Oceanic and Atmospheric 
Agency and the Santa Barbara 
Maritime Museum. September 9 
- 11 , 2002 . 

Castro, F., Treasure Hunting in 
Portugal: a doomed strategy. 
Brown Bag Talks, Anthropolo¬ 
gy Department, Texas A&M 
University, 1999. 

Castro, F., Historia da 
Arqueologia Subaquatica em 
Portugal at Escola Secundaria 
da Cruz de Pau, 1997. 

Castro, F., Acgoes de formagao 
em arqueologia subaquatica de 
Arqueonautica Centro de 
Estudos at Escola Secundaria 
da Cruz de Pau, 1997. 

Castro, F., A A rqueologia 
Subaquatica em Portugal at 
Residencia de Estudantes da 
Avenida, Lisboa, 1996. 

Castro, F., A A rqueologia 
Subaquatica at Residencia de 


Estudantes da Avenida, Lisboa, 
1995. 

Castro, F., A rqueonautica Centro 
de Estudos, at Meeting 
“Patrimoine Culturel 
Subaquatique, Un Heritage pour 
le Futur”, Mostra Atlantica de 
Televisao 95, Angra do 
Heroismo, Azores, Portugal, 27- 
29 October 1995. Invited by the 
Azorean Regional Government. 


Communications at Interna¬ 

tional Meetings 

Castro, F., Monteiro, P., and 
Casimiro, T. Shipwrecks and 
Politics: The Portuguese Case 
Study, 46th Annual Meeting of 
the Society for Historical 
Archaeology, Leicester, UK, 
January 9-12, 2013. 

Castro, F., and Bondioli, M. De¬ 
sign Philosophy and Structure 
Philosophy in Shipbuilding: In¬ 
visible Signs and Visible Traces, 
at the 41st Annual Meeting of 
the Society for Historical Ar¬ 
chaeology Annual Conference, 
Toronto, Canada, January 2009. 

Castro, F., Being a Nautical A r- 
chaeologist, First Centre for 
Portuguese Nautical Studies 
Maritime Archaeology Confer¬ 
ence. Paper read by Mr. Tiago 
Fraga. Eastern Cape, South Af¬ 
rica, 7 to 9 August 2004. 


Publications 

Castro, F., “Archaeologists, 
Treasure Hunters, and the 
UNESCO Convention for the 
Protection of the Underwater 
Cultural Heritage: a personal 
viewpoint,” in Odyssey Marine 
Exploration Papers 13: Proceed¬ 
ings of the Underwater Interven¬ 
tion Conference, New Orleans 
2010 :7-9. 


Wachsmann, S., Dunn, R. K, 
Hale, J. R., Hohlfelder, R. L., 
Conyers, L. B., Emenwein, E. G., 
Sheets, P., Blot, M. L., Castro, 

F., and Davis, D., “The Paleo- 
Environmental Contexts of Three 
Possible Phoenician Anchorages 
in Portugal,” International Jour¬ 
nal of Nautical Archaeology, 
(2009) 38.2: 221-253. 

Castro, F., Fonseca, N., Vacas, 

T., and Ciciliot, F., “A Quantita¬ 
tive Look at Mediterranean La¬ 
teen- and Square-Rigged Ships 
(Part I),” International Journal of 
Nautical Archaeology (2008) 
37.2: 347-359. 

Fonseca, N., Vacas, T., e Castro, 
F., "Analise das caracteristicas 
nauticas de embarca 9 oes latinas 
medievais", in Actas das X Jor- 
nadas Tecnicas de Eng. Naval 
(Inova 9 ao e Desenvolvimento 
nas Actividades Maritimas), C. 
Guedes Soares and V. Gon 9 alves 
de Brito, eds., Lisboa: Edi 9 oes 
Salamandra, 2006: 586-604. 

Alves, F. and Castro, F., "New 
Portuguese legislation on man¬ 
agement of the underwater cul¬ 
tural heritage," in Conservation 
and Management of Archaeologi¬ 
cal Sites, James and James Sci¬ 
ence Publishers, Vol. 3, 1999:159 
-162. 

Same text in: Background 

Materials on the Protection 

of the Underwater Cultural 

Heritage, Volume 2. Paris: 
UNESCO, 2000: 307-312. 

Castro, F., “O naufragio da 
fragata espanhola Nuestra Sehora 
de las Mercedes, a fun da da pelos 
ingleses ao largo do Cabo de Sta. 
Maria, em 1804”, Revista 
Portuguesa de Arqueologia 
(1998) 1.2:219-230. 

Alves, F., Alarcao, A., Alarcao, 

J., Castro, F., and Filgueiras, 

O.L., A rqueologia ou Caga ao 
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Tesouro? LIVRO BRANCO - 
Para um debate sobre a 
legislagao do patrimonio 
arqueologico subaquatico em 
Portugal, 30 pages, Lisbon: 
Arqueonautica Centro de 
Estudos, 1995. 


Reports 

Castro, F., Relatorio dos 
trabalhos preliminares de 
organizagao do projecto de 
inventario de sltios 
arqueoldgicos subaquaticos na 
zona de acesso a Lisboa, ISAS 
01, on file in IPA/CNANS' 
library, 2001. 

Castro, F., Aditamento ao 
’Catalogo dos cepos de ancora 
em chumbo encontrados em 
aguas portuguesas’, publicado 
n’O Arqueologo Portugues, 
serie IV, 6/7, 1988-1989, p.109 
-185. CNANS, Abril 1998, 
IPA/CNANS, 1998. 

Castro, F., Relatorio da missao 
de acompanhamento do 
projecto de reconhecimento 
arqueologico subaquatico nas 
imediagoes da cidade de Angra 
do Heroismo, Ilha Terceira, 
Agores, IPA/CNANS, 1997. 

Alves, F., Castro, F., Relatorio 
da missao de verificagao de um 
achado fortuito de um canhao 
na praia das Avencas 
(Cascais), IPA/CNANS, 1997. 


Graduate Work 

Coral Eginton, Dutch Ship 
Pharmacies (MA2008- 2013). 

Laura Gongaware, Treasure 
Hunting: Three Case Studies 
(MA 2006-2013). 

Pearce Paul Creasman, Ex¬ 
tracting Cultural Information 


from Ship Timbers (PhD 2005- 

2010 ). 

Katie Custer, Wrought Iron 
Hand Tools from the Underwa¬ 
ter Archaeological Excava¬ 
tions of Colonial Port Royal, 
Jamaica, C. 1692 (MA2000- 
2004). 



Working on the Gnalic Shipwreck 
(Photo: S. Govorcin, 2012) 


Newsletter Articles 

Castro, F., “Underwater Ar¬ 
chaeology in Portugal: Poli¬ 
cies, Budgets and Results”, 

IN A Quarterly (1998) 25.4: 16- 
18. 


Popular Articles 

Castro, F., “Contra los cazate- 
soros y la incuria arqueologi- 
ca ” ABC (February 25, 2012). 

Castro, F., "The ShipLab", 
CMAC News and Reports, 
(2009) 1.1:6-10. 

Castro, F., "Center for Mari¬ 


time Archaeology and Conser¬ 
vation Lecture Series", IN A 
Quarterly, (2006) 31.1: 21-22. 

Castro, F., “Cacadores de 
tesouros: proposta de uma 
taxonomia” in Historia e- 
historia, {http:// 
www. historiaehistoria. com. br/, 
January 2005. 

Castro, F., “Institute of 
Nautical Archaeology: 31 anos 
de arqueologia subaquatica.” 
Mundo Submerso (2004) 7.82: 
60-64. 

Castro, F., “Arqueologia em 
aguas profundas.” Mundo 
Submerso (2004) 7.83: 60-64. 

Castro, F., “Arqueologos e 
caqadores de tesouros.” 

Mundo Submerso (2004) 7.84: 
51-53. 

Castro, F., “Depois dos 
mergulhos.” Mundo Submerso 
(2004)7.85: 68-71. 

Castro, F., “A palavra aos 
mergulhadores.” Mundo 
Submerso (2004) 7.87: 60-63. 

Castro, F., “Tres projectos de 
arqueologia subaquatica nos 
EUA - Parte 2.” Mundo 
Submerso (2004) 7.90: 68-72. 

Castro, F., “Tres projectos de 
arqueologia subaquatica nos 
EUA-Parte 1.” Mundo 
Submerso (2004) 7.90: 68-72. 

Castro, F., “Os naufragios do 
Baleal.” Mundo Submerso 
(2004) 7.91:68-72. 

Castro, F., “Pequeno 
comentario sobre a interven 9 ao 
de salvamento arqueologico 
subaquatico na baia de Angra”, 
A Uniao, June, 1998. 

Castro, F., “Arqueonautica, 
uma associa 9 ao pioneira no 
estudo e salvaguarda do 
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patrimonio arqueologico 
nautico e subaquatico em 
Portugal - I” A Uniao, January 
11th, 1997. 

Castro, F., “Arqueonautica, 
uma associagao pioneira no 
estudo e salvaguarda do 
patrimonio arqueologico 
nautico e subaquatico em 
Portugal - II” A Uniao, 

January 18 th, 1997. 

Castro, F., “Arqueonautica, 
uma associagao pioneira no 
estudo e salvaguarda do 
patrimonio arqueologico 
nautico e subaquatico em 
Portugal - III” A Uniao, 
January 25th, 1997. 

Castro, F., “Arqueonautica, 
uma associagao pioneira no 
estudo e salvaguarda do 
patrimonio arqueologico 
nautico e subaquatico em 
Portugal - IV”d Uniao, 
February 1st, 1997. 

Castro, F., “Achado Fortuito”, 
Noticias do Mar (1996) 

11.126: 30-31. 

Castro, F., “A caga ao 
tesouro... dos investidores”, 
Noticias do Mar (1996) 

11.125: 30-31. 

Castro, F., and Andre de la 
Porte, S., “Tradugao e 
introdugao ao texto de George 
F. Bass ‘O Homem que 
Roubava as Estrelas’” Mar & 
Transposes (1996) 2.6: 31-33. 

Same text in Correio de 
Arqueonautica (1995) 2. 

Castro, F., “Arqueologia 
Subaquatica, Onde Param os 
Responsaveis?(2)”, Noticias do 
Afar (1995) 10.118. 

Castro, F., and Rodrigues, P., 
“Arqueologia ou Caga aos 
Tesouros, em que e que 
ficamos?”, Publico, No. 1710, 


November 11th 1994, p. 35. 

Castro, F., and Rodrigues, P., “Os 
Achadores Fortuitos”, Noticias do 
Afar (1994) 10.111. 


In the media 

Castro, F., and Casaban, J., "Asi 
operan los tres tipos de 
cazatesoros que benefician el 
hobby de los cleptocratas" - ABC 
(November 22, 2012). 



Working on the Stella 1 shipwreck 
(Photo: M. Capulli 2012) 


Castro, F., “Contra los 
cazatesoros y la incuria 
arqueologica” ABC (February 25 
2012 ). 

Villareal, A., "El arqueologo 
contra el naufragio de la historia," 
ABC, January 11,2011. 

Figueiredo, L., "Naus portuguesas 
sao alvo facil de caga tesouros," 
Diario de Noticias, May 5, 2008. 

Ivo, N., "Filipe Vieira de Castro. 
Arqueologo Naval," Noticias 
Sabado, 6 September 2008. 

Machado, A., "O tesouro mais 


bem guardado do mundo," 
Publico, 10 November 2008. 

Pires, L., "A Costa dos 
Tesouros," Casual, 24 
August 2007. 

n/A., "Cagadores de 
tesouros," Publico, 11 Julho 
2007. 

Druett, J., Run Afoul, New 
York : St. Martin's Minotaur, 

2006, p. 101. 

Neto, J. "O sobrinho oculto 
de Fidel," Vega, April 2004. 

Meneses, I., "Arqueologo 
Submarino," Publico, 2001. 

A.-L. T., "Francisco Alves et 
Filipe Castro, les gardiens 
d'epaves." Grand Reportages 
(1998) 196. 
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Computers and the dissemination 
of knowledge 

2005-present 

In Cooperation with the Center for the Study of Digital 
Libraries 


Our cooperation with the Center for the Study of Digital Libraries, a leader in the digital humanities field 
worldwide, has extraordinarily widened the ShipLAB research capacity and created opportunities for our 
students to dream about subjects such as the future of maritime archaeology and the data it generates, but 
above all, to think about what it means to be a maritime archaeologist in the digital age. 


Publications 

Monroy, C., Castro, F., and Fu- 
ruta, R., “Synthesizing and Stor¬ 
ing Maritime Archaeological 
Data for Assisting in Ship Re¬ 
construction”, in A. Catsambis, 
B. Ford and D. Hamilton, eds., 
Oxford Handbook of Maritime 
Archaeology, Oxford: Oxford 
University Press, 2011: 327- 
346. 

Monroy, C., Furuta, R., and 
Castro F., “Using an Ontology 
and a Multilingual Glossary for 
Enhancing the Nautical Archae¬ 
ology Digital Library”. Joint 
Conference on Digital Libraries 
JCDL, Queensland, Australia, 
2010, pp. 259-262. 

Monroy, C., Furuta, R., and 
Castro F., “Ask Not What Your 
Text Can do For You. Ask What 
You Can do For Your Text (a 
Dictionary’s perspective)” Digi¬ 
tal Humanities 2009, College 
Park: University of Maryland, 
2009: 344-347. 

Monroy, C., Furuta, R., and 
Castro, F., “Design of a Com¬ 
puter-based Frame to Store, 
Manage, and Divulge Infor¬ 
mation from Underwater Ar¬ 
chaeological Excavations: the 


Pepper Wreck Case,” in Castro, 
F. and Custer, K., eds., Edge of 
Empire. Proceedings of the Sym¬ 
posium held at the 2006 Society 
for Historical Archaelogy Annu¬ 
al Meeting, Sacramento, Califor¬ 
nia, Lisbon: Caleidoscopio, 

2008. 


Monroy, C., Furuta, R., and 
Castro, F., "A Multilingual Ap¬ 
proach to Technical Manu¬ 
scripts: 16th and 17th-century 
Portuguese Shipbuilding Trea¬ 
tises," Edie Rasmussen (Chair) 
Proceedings of ACM/IEEE Joint 
Conference on Digital Libraries, 
Vancouver, BC, Canada, 2007: 
413-414. 



Screen of the nautical Archaeology Digital Library (Carlos Monroy). 
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Timeline screen of the nautical Archaeology Digital Library (Carlos Monroy). 


Annual Conference, Williams¬ 
burg, VA, January 2007. 

Monroy, C., Furuta, R. and Cas¬ 
tro, F. Design of a Computer- 
based Frame to Store, Manage, 
and Divulge Information from 
Underwater Archaeological Ex¬ 
cavations: the Pepper Wreck 
Case 3 8 th Society for Historical 
Archaeology Annual Meeting, 
Sacramento, California, 2006. 


Graduate Work 

Carlos Monroy, The Nautical 
Archaeology Digital Library 
(PhD 2005-2009 - Chair: Rich¬ 
ard Furuta, Department of Com¬ 
puter Science, Texas A&M Uni¬ 
versity). 


Monroy, C., Furuta, R., and Cas¬ 
tro F., Poster: "Ancient Tech¬ 
nical Manuscripts: the Case of 
17th-century Portuguese Ship¬ 
building Treatises." Schmit et al. 
(eds.) Digital Humanities 2007 
Conference Proceedings. Uni¬ 
versity of Illinois, Urbana- 
Champagne, June 4-7, 2007: 67- 
69. 

Monroy, C., Furuta, R., and Cas¬ 
tro F., "Texts, Illustrations, and 
Physical Objects: The Case of 
Ancient Shipbuilding Treatises." 
11 th European Conference on 
Research and Advanced Tech¬ 
nology for Digital Libraries 
ECDL, Budapest, Hungary, 
2007. 

Monroy, C., Parks, N., Furuta, 
R., and Castro, F., Poster: “The 
Nautical Archaeology Digital 
Library,” in Gonzalo et al. 

(Eds.), European Conference on 
Digital Libraries 2006 LNCS 


4172 :544-547, Berlin and Hei¬ 
delberg: Springer-Verlag, 2006. 

Communications at Interna¬ 

tional Meetings 

Monroy, C., Furuta, R. and Cas¬ 
tro, F. Digital Integration of 
Shipbuilding Treatises and Ship 
Fragments in the Reconstruction 
of Ancient Sunken Ships, at the 
39 th Annual Meeting of the Soci¬ 
ety for Historical Archaeology 



Screen of the nautical Archaeology Digital 
Library (Carlos Monroy). 



The Nautical Archaeology Digital Library 
Project (Carlos Monroy). 


Newsletter Articles 

Castro, F. and Furuta R., 
“Nautical Archaeology Digital 
Library,” IN A Quarterly (2006) 
33.4:20-22. 
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Ship Modeling 

and Visualization Sciences 

2004-present 


A cooperation between the Department of Visualization, Texas A&M University, and Cen¬ 
tre for Marine Technology and Engineering, Instituto SuperiorTecnico., Lisbon, Portugal. 

During the last four decades computers have continuously changed the way archaeologists work. The 
ShipLAB works with the Department of Visualization, Texas A&M University and the Centre for Marine 
Technology and Engineering of Instituto Superior Tecnico, to maximize our research capacity and to 
profit from the important input of these two excellent institutions. 



About our Work 

Evangelista, J., "Computer Mod¬ 
eling Rebuilds an Ancient Ship." 
Surveyor (Fall 2011) :27-31. 


Keynote Addresses, Invited 

Talks, Panels and Workshops 

Castro, F., A reconstrugao 
virtual de uma nau da 
India: Uma hipotese de 

trabalho, Universidade 

Autonoma de Lisboa, May 23, 
2009. 

Castro, F., Computers and 
Shipwrecks: The Pepper Wreck 
Reconstruction as a Virtual 
Hypothesis , Seminario-Taller en 
prol de la Protection del 
Patrimonio Cultural 

Subacuatico, Cartagena de 
Indias, Colombia Invited by the 
Colombian Ministry of Culture, 
paper delivered by Tatiana 
Villegas.24 to 27 November, 
2008. 

Castro, F., Fonseca, N., 
Loureiro, R. and Santos, T. The 
Pepper Wreck - Nossa Senhora 
dos Martires, 1606: update on 
the virtual reconstruction of a 
Portuguese India nau. XIV 


International Reunion for the 
History of Nautical Science, 
Coimbra, Portugal, October 23- 
25, 2008. 

Castro, F., N. Fonseca and T. 
Santos. “A reconstrucao virtual 
de uma nau da India: uma 
hipotese de trabalho ”, Academia 
de Marinha, Lisbon, Portugal, 
October 2008. 

Castro, F., Computers and Ship¬ 
wrecks: The Pepper Wreck Re¬ 
construction as a Virtual Hy¬ 
pothesis Emory University. In¬ 
vited by Emory University’s De¬ 
partment of Middle Eastern and 
South Asian Studies. April 15 
2008. 

Castro, F., N. Fonseca and T. 
Santos. Estudo das caracteristicas 
nauticas de uma nau de 600 
toneis da Carreira da India 
(paper delivered by Dr. Nuno 
Fonseca). Academia de Marinha, 
Lisbon, Portugal, November 
2007. 

Castro, F., Sailing the Pepper 
Wreck: A Virtual Reconstruction 
of a Portuguese Indiaman, North 
East Florida Symposium on Un¬ 
derwater Archaeology, St. Au¬ 
gustine, Florida. March 20-22, 


2007. 


Communications at Interna¬ 

tional Meetings 

T. Santos, N. Fonseca, T. Vacas, 
and Castro, F. Numerical Simu¬ 
lations of Indian Route Voyages 
by the Late 16 th Century Portu¬ 
guese Indiamen, 43 rd Annual 
Meeting of the Society for His¬ 
torical Archaeology Annual 
Conference, Austin, Texas, Jan¬ 
uary 2011. 

Fonseca, N. and Castro, F. Ex¬ 
perimental Archaeology with a 
Portuguese Indiaman Scaled 
Model, 43 rd Annual Meeting of 
the Society for Historical Ar¬ 
chaeology Annual Conference, 
Austin, Texas, January 2011. 

Fonseca, N., Figueiredo, M., T. 
Vacas and Castro F. Projecto e 
construgao de um modelo para 
testes da nau Nossa Senhora dos 
Martires, Encontro Nacional de 
Engenharia Naval. O Transporte 
Maritimo e Fluvial de 
Passageiros. Lisbon, March 5, 
2009. 

Fonseca, N., Vacas, T., Santos 
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T. and Castro, F. Testing the Pep¬ 
per Wreck Virtual Reconstruction, 
at the 41st Annual Meeting of the 
Society for Historical Archaeolo¬ 
gy Annual Conference, Toronto, 
Canada, January 2009. 

Castro, F., Computers and Ar¬ 
chaeology: a Look at the Water¬ 
craft of the Medieval Mediterra¬ 
nean, at the Archaeological Insti¬ 
tute of America Annual Confer¬ 
ence, Philadelphia, January 2009. 

Castro, F., Computers and Ar¬ 
chaeology. Virtual reality and the 
reconstruction a 17th century 
Portuguese Indiaman, at the 
American Anthropological Asso¬ 
ciation Annual Conference, San 
Francisco CA, November 2008. 

Santos T., Fonseca N. and Castro, 
F. Stability characteristics of an 
early XVII century Portuguese 
Nau, 9 th International Conference 
on Stability of Ships and Ocean 
Vehicles (STAB 2006), Rio de 
Janeiro, Brazil, 25-29 September 

2006. 1 

Fonseca, N., Santos, T. and 
Castro, F. Levantamento das 
caracteristicas nauticas de uma 
Nau Quinhentista, X Jornadas 
Tecnicas de Eng. Naval. Inovagao 
e Desenvolvimento nas 
Actividades Maritimas, Lisbon, 

2006. 1 

Fonseca, N., Vacas, T. and Castro, 
F. Analise das caracteristicas 
nauticas de embarcagoes latinas 
medievais,X Jornadas Tecnicas de 
Eng. Naval. Inovagao e 
Desenvolvimento nas Actividades 
Maritimas, Lisbon, 2006. 1 

Castro, F., N. Fonseca and T. San¬ 
tos. Study of the Intact Stability 
of a Portuguese Nau from the Ear¬ 
ly XVII Century, IMAM 2005 
Conference: Maritime Transpor¬ 
tation and Exploitation of Ocean 
and Coastal Resources. London, 

2005. 1 


Graduate Work 

Audrey Wells, Virtual Recon¬ 
struction of a 17th-Century Por¬ 
tuguese Nau (MA 2004-2008 - 
Chair: Frederick Parke, Depart¬ 
ment of Visualization, Texas 
A&M University). 

Kelby Rose, A Three- 
Dimension Study and Recon¬ 
struction of Vasa (PhD 2008-). 


Charles Justus Cook, A Para- 



Cargo Distribution aboard the Pepper 
Wreck at departure from India (Audrey 
Wells). 


metric Model of the Portuguese 
Nau. (MA 2010-2011 - Chair: 
Frederick Parke, Department of 
Visualization, Texas A&M Uni¬ 
versity). 

Kotaro Yamafune, Tridimen¬ 
sional Reconstruction of a 17th 
Century Merchantman (PhD 
2012 -). 


Newsletter Articles 

Castro, F., Fonseca, N., Vacas, 
T., Sauer, A., "Numerical Mod¬ 
els and the Dynamic Interpreta¬ 
tion and Reconstruction of Me¬ 
dieval and Early Modem Ship¬ 
wrecks", CMA C News and Re¬ 
ports, (2009)2.1: 1-3. 
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Iberian Seafaring 

2001 - present 

P.I.: Filipe Castro 


Portuguese and Spanish ships of the 15 th and 16th centuries were among the best in the world during this 
Iberian golden age. Building upon the work developed by the Institute of Nautical Archaeology in the 
late 1980s and early 1990s, the ShipLAB has continued to collect data and study these ships, their voyag¬ 
es, and the peoples that built and manned them. 


Books 

Castro, F. and 
Custer, K., eds., 
Edge of Empire. 
Proceedings of 
the Symposium 
held at the 2006 
Society for His¬ 
torical Archaeol¬ 
ogy Annual Meeting, Sacramen¬ 
to, California, Lisbon: Ed. 
Caleidoscopio, 2008. 


Castro, F., A Nau 
de Portugal, 
Lisbon: Ed. 
Prefacio, 2003. 



EDGE 

EMPIRE 

Ji 


Reviews of Books 

Domingues, F., Review of A 
Nau de Portugal, in Clio, Revista 
do Centro de Historia da 
Universidade de Lisboa (2004) 
10: 185-190. 

Neto, J., Review of A Nau de 
Portugal, in Vega (2004). 

n/A. Review of A Nau de 
Portugal, in Expresso (2004). 

Pereira, J., Review of A Nau de 
Portugal, blog Abrupto (2003). 


Papers 

Castro, F., “Tonnages and 
displacements in the 16th 
century” in Journal of 
Archaeological Science (2013) 
40: 1136-1143. 

Santos, T., Fonseca, N., Castro, 
F., and Vacas T., “Loading and 
Stability of a Late 16th Century 
Portuguese Indiamen,” in Journal 
of Archaeological Science 
(2012) 39: 2835-2844. 

Castro, F., “Capitulo I - Os 
navios dos seculos XVI a XVII: 
linhas gerais de evolugao; 
unidades e medidas de arqueio“ 
in Francisco Contente 
Domingues, ed., Navios, 
Marinheiros e Arte de Navegar 
1500-1668, Lisbon: Academia de 
Marinha, 2012, 47-70. 

Castro, F., “Capitulo II - Navios 
de vela“ in Francisco Contente 
Domingues, ed., Navios, 
Marinheiros e Arte de Navegar 
1500-1668, Lisbon: Academia de 
Marinha, 2012, 17-46. 

Monteiro, A., Castro, F., and 
Genio, M., “Vida e morte do 
caravelao ‘que andava no 
Castelo e trato de Arguim’: 
autopsia de um navio dos 
Descobrimentos,” in Matos, 

Artur Teodoro & Costa, Joao 
Paulo Oliveira, eds. A Heranqa 
do Infante. Lisboa: Camara 


Municipal de Lagos/Centro de 
Estudos dos Povos e Culturas de 
Expressao Portuguesa, 
Universidade Catolica 
Portuguesa/Centro de Historia de 
Alem Mar, UNL/UAC, 2011: 
209-224. 

Castro, F., “O Livro dafabrica 
das naus no contexto da 
construcao naval oceanica do 
seculo XVI” in Carlos Morais 
ed., Fernando Oliveira: um 
humanista genial, Aveiro: 
Universidade de Aveiro, 2010. 

Vacas, T., Fonseca N., Santos, 

T., Castro, F., “The Nau from 
Lavanha’s Manuscript”, Nautical 
Research Journal (2010) 55.1: 
25-36. 

Vacas, T., Fonseca, N., Castro, 

F., Santos, T., “Reconstructing 
the Nau from Lavanha’s Manu¬ 
script,” in C. Horrel and M. 
Damour, eds., Proceedings of the 
2010 Annual Meeting of the So¬ 
ciety for Historical Archaeology, 
Amelia Island, Florida, 2010. 
Columbus, OH: ACUA, 2010: 
105-113. 

Vacas, T., Fonseca, N., Santos, 
T., and Castro, F., “A nau de 
dezassete rumos e meio do Livro 
Primeiro de Arquitectura 
Navalf in Jomadas Tecnicas de 
Eng. Naval (O Sector Maritimo 
Portugues), C. Guedes Soares 
and C. Costa Monteiro, eds., 
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Iberian Seafaring 


Lisbon: Edigoes Salamandra, 
2008: 165-182. 

Carvalho, C., Fonseca, N., 

Castro, F., “Notas sobre a 
Tecnologia de Construgao Naval 
nos Estaleiros Navais 
Portugueses do Seculo XVI,” in 
Jornadas Tecnicas de Eng. 

Naval (O Sector Maritimo 
Portugues), C. Guedes Soares 
and C. Costa Monteiro, eds., 
Lisbon: Edigoes Salamandra, 
2008: 207-226. 

Castro, F., “Rising and Narrow¬ 
ing: 16 th -Century Geometric Al¬ 
gorithms used to Design the Bot¬ 
tom of Ships in Portugal”, Inter¬ 
national Journal of Nautical Ar¬ 
chaeology, (2007) 36.1: 148-154. 

Alves, F., Rodrigues, P., and 
Castro, F., "Aproximagao 
arqueologica as fontes escritas da 
arquitectura naval portuguesa" in 
Proceedings of the VI Reuniao 
Internacional de Historia da 
Cartografia e da Nautica, 


Aveiro, 1998. Cascais: 
Patrimonia, 2000: 225-256. 


Graduate Work 

Alex Hazlett, The Nao of the Li- 
vro Nautico: Reconstructing a 
Sixteenth Century Indiaman from 
Texts (PhD 2001-2007). 

Tiago Fraga, Santo Antonio de 
Tanna: Story and Reconstruction 
(MA 2002-2007). 

George Schwarz, History and 
Development of Caravels (MA 

2003-2008). 

Blanca Rodriguez, Standardiza¬ 
tion of Spanish Shipbuil¬ 
ding: Ordenanzas para la Fabri- 
ca de Navios de Guerra y Mer- 
cante -1607, 1613, 1618. (MA 
2003-2008). 

Erika Laanela, Instruccion Nauti- 
ca (1587) by Diego Garcia de 
Palacio: an Early Nautical 
Handbook from Mexico. (MA 


2004- 2008). 

Bryana Dubard, The Maritime 
Archaeology of Panama. (MA 

2005- 2013). 

Nicholas Budsberg, 15 th Century 
Europe and the Ships of Discov¬ 
ery. (PhD 2012-). 

Invited Talks 

Casaban, J.L. Spanish seafarers 
and ships’ design in the early 
17th century: Tome Cano’s 
“Arte para fabricar y aparejar 
naos”. XVI International 
Reunion for the History of Nau¬ 
tical Science. German Maritime 
Museum, Bremerhaven 
(Germany). October 2012. 

Castro, F., Caravels, Facts and 
Myths, XV Reunion Internacio¬ 
nal de Historia de la Nautica y de 
la Hidrografia, Ferrol, Spain, Oc¬ 
tober, 2010. 

Castro, F., Os navios de Vasco 



Iberian ships have some particular characteristics that seem to be regional, appearing in the Atlantic and perhaps spilling into the 

Baltic Sea as well (Filipe Castro). 
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da Gama, Camara Municipal de 
Lagos,Invited by the City of 
Lagos. April 12, 2008. 

Castro, F., Mediterranean Influ¬ 
ence in Portuguese Shipbuilding, 
2nd Lagos Maritime Workshop. 
Lagos, April 2008. 

Castro, F., Iberian Ships: The 
Big Picture. Summer Course - 
Descobrimentos Ibericos e 
Arqueologia Subaquatica. 
Camara Municipal de Lagos / 
Texas A&M University / Insti¬ 
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Portuguese Carracks off a Rocky Coast, unknown author, possibly Joachim Patinier, c. 1527. 
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Leiden View of Lisbon, unknown author, c. 1535. 
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Caravela de Armada, Lendas da India, Gaspar Correia, 1563. 
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Research: 

Projects 



Recording and reconstruct¬ 
ing ship remains. 

2012 - present 

P.I.: Pierre Drap 


Underwater archaeology as a research discipline is a nexus between the soft and hard sciences. The 
problem of recording underwater sites is at the center of every project. Digging is time consuming, ex¬ 
pensive, and a sometimes dangerous and destructive process. Archaeologists typically destroy the ar¬ 
chaeological sites they dig; therefore accurate and comprehensive recording is the most important task of 
any project. 



Archaeologists must know what 
to measure and measure it as 
accurately as possible, but their 
responsibility does not end here. 
They must store and share their 
data with their peers, and make 
sure it is accessible to other 
scholars in the future. 

Ensuring that knowledge and 
accuracy are the foundations of 
any recording process, Pierre 
Drap, a world renowned com¬ 
puter scientist, developed soft¬ 
ware that automatically acquires 
archaeological information from 
photogrammetric images, and 
creates an extremely accurate 
cloud of points with color 
metadata that represents an ex¬ 
cavated surface chosen by the 
archaeologists at any given mo¬ 
ment, . 

With a modest participation of 
the ShipLAB, the Images and 



Figure 1 - Photogrammetric image of a 
section of a shipwreck (Gnalic, 2012). 



Figure 2 - Tentative reconstruction of 
the section recorded in Figure 1. 


Models team (I&M) from the 
Laboratory of Sciences of In¬ 
formation and Systems at Mar¬ 
seilles (LSIS), UMR CNRS 
7296, is developing a new tech¬ 
nology to automate the process 
of volume recognition. 

In other words, to try to auto¬ 
mate the process from Figure 1, 
to Figure 2, to Figure 3. To 
identify the structural compo¬ 
nents of a shipwreck is not a triv¬ 
ial endeavor. We are developing 
this project along two lines of 
research, namely the relations 
between measurement/ 
knowledge and photogrammetry/ 
ontology, within the context of 
naval archaeology, where 
measures are often incomplete, 
as well as in underwater archae¬ 
ology, where the aim is to devel¬ 


op sophisticated pattern recogni¬ 
tion 3D/2D, which then propos¬ 
es or validates typological as¬ 
sumptions from very precise 
measurements. 

The survey of the current state 
of this shipwreck will be 
achieved through an automated 
process, departing from the 
recognition and localization of 
amphorae and other manufac¬ 
tured objects visible on the sur¬ 
face layer. 

A complete and detailed ontolo¬ 
gy, already initiated at Texas 
A&M University, will describe 
the structural elements of the 
vessel and propose a generaliza¬ 
tion of the relation measure¬ 
ment/knowledge which is pro- 



Figure 3 - Tentative identification of the 
timbers recorded in Figure 1. 
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Carlos Monroy’s Ship Ontology, showing the topics and relations that populate the databases we are in the process of building. 


posed in the context of naval ar¬ 
chaeology. 

This project is titled Generalisa¬ 
tion du Releve, avec Ontologies 
et Photogrammetrie, pour I'Ar- 
cheologie Navale et Sous- 
marine, and is a cooperative ef¬ 
fort of the Laboratoire des Sci¬ 
ences de l'lnformation et des 
Systemes, UMR 7296, the Cen¬ 
tre Camille-Jullian, UMR 7299, 
the companies COMEX and So- 
ciete d’Etudes et de Travaux 
Photogrammetrique (STEP), the 
ShipLAb and the University of 
Malta. 

The project is based on a survey 
of an exceptional deep water 
shipwreck in Malta (located 
110m deep and probably the old¬ 
est shipwreck archaic central 
Mediterranean) which requires 
complete automation of the sur¬ 
vey phase, using robots. The sur¬ 


vey of the current state of this 
shipwreck will be achieved 
through an automated process, 
departing from the recognition 
and localization of amphorae 
and other manufactured objects 
visible on the surface layer. To 
achieve this full automation ob¬ 
jective we will develop an origi¬ 
nal approach of underwater pho- 
togrammetry to be deployed 
from a specific instrumental 
complex implemented with the 
resources of the company 
COMEX. This photogrammetrie 
approach is supported by a body 
of archaeological knowledge 
formalized in an ontology, both 
from the points of view of theo¬ 
retical and geometrical concep¬ 
tion of the artifacts and compo¬ 
nents involved, within the ontol¬ 
ogy developed - trades will be 
implemented to support and 
guide the process of measure¬ 


ment and exploitation of this 
measure. In a second step, we 
will initiate a process of general¬ 
ization of this approach to the 
body of naval archeology 
through several particular case 
study. The relation measure¬ 
ment/knowledge will be studied 
in the context of a naval archeol¬ 
ogy in collaboration with Texas 
A&M University which on one 
hand has already start working 
to formalize structural element 
of vessel and on the other hand 
led various archaeological exca¬ 
vations in the Mediterranean on 
this topic. A more complete and 
detailed ontology, already initi¬ 
ated at Texas A&M University, 
will describe the structural ele¬ 
ments of the vessel and propose 
a generalization of the relation 
measurement/knowledge is pro¬ 
posed in the context of naval ar¬ 
cheology. 
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ForSEAdiscovery 

2011 -present 

P.I.: Ana Crespo Solana, Consejo Superior de In- 
vestigaciones Cientificas, Madrid. 


This project aims at the develop¬ 
ment of a dendrochrnological series for the Iberian Peninsula. The ShipLAB participates as a Partner 
and its input in this project is related to the development of a database of Iberian Shipwrecks of all ages 
and collaboration in the sampling process, in what pertains to timbers from shipwrecks, and timbers in 
any way related to the shipbuilding process. 



The ShipLAB contribution to 
this project is divided into five 
subjects, all pertaining to the 
importance of timber to the 
construction of ships. The types 
and ages of trees, the places 
where, and the times when they 
are cut, the processes by which 
certain trees are chosen, marked, 
cut down, transformed, 
transported, stored, and 
ultimately converted into ship 
components, all these factors are 
important in the shipbuilding 
process. 

Our contribution will entail the 
development of the follwoing 
five projects: 


A ship in parts. Glossary 

This project will be based on a 
series of drawings representing 
the construction sequence of a 
Portuguese nau, developed by 
Alexander Hazlett and under 



Timber transport was difficult and expen¬ 
sive, and trees were prepared in the forests, 
before being transported to the shipyards. 


revision, with the names of the 
timbers in several languages, 
which will include Portuguese, 
Spanish, French and English. 


The shipwreck files 

After defining a model of a fiche 
to describe Iberian shipwrecks, 
the ShipLAB will develop a 
compendium of published 
Iberian shipwrecks around the 
world. This project partillay 
integrates the doctoral 
dissertation of SahipLAB student 
Nick Budsberg. For commodity 
of treatment, each text will be 
organized along a fixed 
structure. 


The shipwreck database 

This project will be developed in 
the ShipLAB, in cooperation 
with the Portuguese Institute de 
Arqueologia e Paleociencias 
(IAP), and the Spanish 
archaeologist Miguel San 
Claudio, and will aim at 
identifying bibliography, collect 
pictures and measurements, and 
information on unpublished 
Iberian ships found in Portugal 
and Spain. 


Architectural signatures 

This project consists of an 
inventory of construction 
features found in Iberian 
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Computer modeling and 3D reconstructions allows us to establish a methodology to reconstruct and inter¬ 
pret shipwreck remains more accurately, and share our reasoning and primary data with our peers. 
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Flow chart showing the iterative process implicit in our model. 


traits that may in the near 
futture be useful to estimate de 
provenience and size of a 
shipwreck. 

With help of computers, large 
dimensional databases can be 
developed, and this 
information compounded and 
filtered through the input of 
iconographial and historical 
documents, and help scientists 
reconstruct the ships of this 
imporatant seafaring period. 

Over the last decade we have 
collected an important amount 
of data, which we expect to 
use and expand, using the 
model presented in the flow 
chart on this page. 

One of the expected outcomes 
of this project is a better 
understanding of questions 
such as the management of 
forrests in the late 15th and 
early 16th centuries, the 
process of acquiring suitible 
timber for shipbuilding, and 
the constraints placed on 
shipbuilding by the avalibility, 
or lack of it, of good timber for 
shipbuilding. 


shipwrecks, ship images, 
and ship descriptions. 


The shipwreck image 
database 

This project will be 
developed in the ShipLAB, 
in cooperation with 
Portuguese Instituto de 
Arqueologia e 


Paleociencias and Miguel San 
Claudio, and consists of a 
collection, as exhaustive as 
possible, of Iberian ships 
iconography. 

The study of ship timbers is 
the basis for any study of 
shipbuilding in Portugal, in the 
16th century. Combined with 
historical and archaeological 
research, it will allow us to 
find patterns and construction 
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Battle of Itaparica, Brazil 

2011—present 

P.I.: Rodrigo Torres 


The Utrecht shipwreck site lies at a depth of 21 meters on a flat sandy bottom, 5 nautical miles (9.3 km) 
from Itaparica Island and 10.1 nautical miles (18.7 km) from the city of Salvador, northeastern Brazil. It 
sunk in 1648, together with the Portuguese ship Nossa Senhora do Rosario, in the battle that would later 
be known as the battle of Itaparica. 


The Dutch ship Utrecht sunk off 
Itaparica Island, in the waters of 
the state of Bahia, northeast Bra¬ 
zil, after an engagement with the 
Portuguese vessels Nossa Sen¬ 
hora do Rosario (32 guns) and 
Sao Bartolomeu (32 guns) in the 
later period of the Dutch West 
India Company presence in Bra¬ 
zil. Incorporated in 1621, the 
West India Company was in¬ 
spired by the success of the East 
India Company (1602-1798) and 
aimed at supporting the Dutch 
colonization and related com- 



Youtube animation recreating the battle 
of Itaparica (Kotaro Yamafune). 


mercial activities, which includ¬ 
ed privateering actions, in the 
Atlantic and Pacific Oceans. 

In Brazil, the Company’s busi¬ 


ness developed around sugar 
production and a highly profita¬ 
ble slave trade. The Dutch occu¬ 
pation of northeast Brazil lasted 
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Measuring one of Utrecht’s anchors 
(Photo R. Torres). 

from 1624 to 1654 and consti¬ 
tutes a rich period for the investi¬ 
gation of early modem geopoli¬ 
tics in the Atlantic. 


Youtube Videos 


On September 28, 1648, a Dutch 
fleet of seven sails under the 
command of Admiral Witte Cor- 
neliszoon de With was patrolling 
an area off All Saints Bay, Sal¬ 
vador, Bahia, when it encoun¬ 
tered two Portuguese sails com¬ 
ing in from the sea, around noon. 
The Portuguese ships were Nos¬ 
sa Senhora do Rosario and Sao 
Bartolomeu, whose mission was 
to patrol the entrance of the bay. 

During the battle that followed 
the ships Utrecht (32 guns) and 
Nossa Nenhora do Rosario (32 
guns) sunk. 

Their remains lie on the seabed, 
roughly 200 meters apart, at a 
depth of 18 to 20 meters. They 
have been heavily looted and 
salvaged by treasure hunters, and 
their condition was not known in 
detail, although it was believed 
that these sites were still im- 


http://www.youtube.com/watch?v=kCyFIRhOu4g 

http://www.youtube.com/watch?v=3Tj6utJzbGs 
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Screenshot from animation developed by Kotaro Yamafune from the pictures, videos 
and scaled sketches developed by Rodrigo’s team. 


further archaeological research, 
and perhaps even retrieve infor¬ 
mation from the hull remain s 
preserved under the two ballast 
piles. 

We expect the project to resume 
in 2015. 


Reports 

Torres, R., and Castro, F., The 
Utrecht Research Effort, Typed 
Report on File in the Ship Re¬ 
construction Laboratory, Texas 
A&M University, 2012. 


portant, from a cultural view¬ 
point. 

With the support of the Dutch 
Cultural Agency, a team from 
the ShipLAB carried out a small 
number of dives on this site in 
2012, in order to assess the con¬ 
dition of the shipwrecks and the 
viability of an archaeological 
survey of the sites. 

The site was thought to contain 
relevant cultural information and 
from the pictures and video tak¬ 
en, and using 3D rendering soft¬ 
ware, a series of maps and ani¬ 
mations of the site were pro¬ 
duced, evidencing its enormous 
educational potential. 

An extensive artifact catalogue 
has been produced by Rodrigo 
Torres and further work is 
planned as soon as the permit¬ 
ting process is completed. 


One of the strengths of this pro¬ 
ject is the fact that although it 
has been stripped of most of its 
artifacts, the site still contains 
enough information to justify 



Screenshot from animation developed by Kotaro Yamafune based on the historical 
research pertaining to the history of the Battle of Itaparica, 1648. 
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Gnalic Shipwreck, Croatia 

2011—present 

P.I.s: Irena Radic Rossi and Filipe Castro 


Directed by Irena Radic Rossi and Filipe Castro, the Gnalic Project is a multidisciplinary project pro¬ 
moted by the Municipality of Biograd na moru and launched by the University of Zadar, Texas A&M 
University, and the Forum of the Adriatic and Ionian Cities. The historic research is directed by Mauro 
Bondioli and Mariangela Nicolardi. It is supported by the Croatian Ministry of Culture, the Homeland 
Museum of Biograd, the Institute of Nautical Archaeology, the Center for Maritime Archaeology and 
Conservation at Texas A&M University, the Institute of Art History - Center Cvito Fiskovic in Split, the 
Museum ofAncient Glass in Zadar, the Faculty of Electronic Engineering and Computing of the Univer¬ 
sity of Zagreb, the National Museum in Zadar, Croatian Historical Institute in Zagreb, University of 
Split, Department of Conservation and Ruder Boskovic Institute's Division for Marine and Environmen¬ 
tal Research, the Polytechnic University of delle Marche, in Ancona, the University of Patras - Depart¬ 
ment of Geology, in Greece, the CNRS, both through the Musee de la Marine and the Laboratory of Sci¬ 
ences of Information and Systems at Marseilles, and the Museo della Marineria di Cesenatico. 


The Gnalic shipwreck lies a little 
over three nautical miles from 
Biograd na Moru, Croatia. It 
was discovered by sport divers in 
the early 1960s, lying at a depth 
between 25 and 29 meters, near 
the Gnalic Island, at the entrance 
of the Pasman channel. Several 
archaeological interventions un¬ 
der the direction of Ksenija Rad- 
ulic, in the late 1960s and early 
1970s, and under the direction of 
Zdenko Brusic in 1990s, exposed 


the archaeological remains of a 
large ship dated to the late 16 th 
century. The extension of the site 
and the amazing preservation of 
the ship remains and its cargo 
make it one of the most interest¬ 
ing early modem shipwrecks 
known. 

The ship’s preserved cargo con¬ 
sists of a rich assortment of glass 
vessels, mirrors, window panes, 
brass chandeliers, silk, cotton 
shirts, shaving razors, pins, nee¬ 


dles, candle snuffers, brass bells, 
spectacles, and raw materials, 
such as cinnabar, lead carbonate, 
mercury, antimony, sulfur, brass 
wire, and brass sheet. Determin¬ 
ing the provenience and destiny 
of all these items will shed light 
on the nature of commerce 
routes in the eastern Mediterra¬ 
nean world of the late 16 th centu¬ 
ry. 

2012 Field Season 

In the summer of 2012 a short 
archaeological campaign was 
carried out on the site, to assess 
the condition of the shipwreck, 
and plan a 3-year partial excava¬ 
tion. A small area of the site was 
excavated and recorded by a 
team from the Laboratory of Sci¬ 
ences of Information and Sys¬ 
tems at Marseilles (LSIS), UMR 
CNRS 7296, under the direction 
of Pierre Drap. 

A blog was developed during the 
field season, and housed in the 



Photog ram metric survey of the site excavated in 2012 (Pierre Drap). 
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Areas surveyed and excavated in 2013 (Jose Casaban). 



Longitudinal and transversal sections of the site excavated (Kotaro Yamafune). 


one year before our planning. 


2013 Field Season 

In 2013 a 8-week field season 
was carried out at the Gnalic 
site, and a larger area of the 
shipwreck was exposed. An ar¬ 
ea to the east of the shipwreck 
remains excavated was surveyed 
and the surface finds - concre¬ 
tions - were tagged and posi¬ 
tioned to be entered into a A rch- 
GIS Database. 

The site was recorded using off- 
the-shelf photogrammetric soft¬ 
ware PhotoScan, from which a 
number of files were developed, 
allowing a 3D treatment of the 
surface exposed in AutoDesk 
Maya. 

Five full photogrammetric maps 
were developed with PhotoScan, 
containing the weekly excava¬ 
tion progress for future analysis. 
A video of each of these 3D sur¬ 
faces was produced using Auto- 
Desk Maya, and shared on-line 
in real time, together with a blog 
for the excavation season. 

A scaled orthophoto was also 
generated, from which the 2013 
site maps were drawn. 


Institute of Nautical Archaeolo¬ 
gy website, who contributed 
with a subsidy for this fieldwork 
in 2012. 

The artifact collection raised 
since the late 1960s was as¬ 
sessed, partially photographed, 
and a preliminary conservation 
plan was delineated, which en¬ 
compassed the development of a 
comprehensive database in Fire- 
Fox Pro, the software used in 
the Center for Maritime Archae¬ 
ology and Conservation. 

Although the area selected for 
the 2012 excavation had been 
excavated in the 1990s, a consid¬ 
erable amount of artifacts was 


found and raised, placing a cer¬ 
tain emphasis on the conserva¬ 
tion component of this project 


The development of the compre¬ 
hensive artifact database contin¬ 
ued, a protocol was established 



Screenshot of an animation video created in AutoDesk Maya (Kotaro Yamafune). 
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Photogrammetry of the 2013 excavation season (Jose Casaban). 


for the treatment and storage of a 
part of the collection, and an ex¬ 
hibition was organized in Za¬ 
greb, with a selection of the 
Gnalic artifacts. 



Drafting the 2013 site map. 


A number of AutoDesk Maya 
files has been developed, howev¬ 
er, which allow us to visualize 
hypothesis and possible solutions. 

Talks and Communications at 

International Meetings 

Rossi, I., Nicolardi, M., Bondioli, 
M., Castro, F., Shipwreck of 
Gnalic - Mirror of the 
Renaissance Europe. 4th 
Mediterranean Maritime History 
Conference, Museu Maritim de 
Barcelona, May 7-9, 2014. 

Rossi, I., Castro, F., Casaban, J., 
Yamafune, K., Govorcin, S., and 
Cvrljak, M., Mapping the Gnalic 


Shipwreck. 47th Annual Meeting 
of the Society for Historical 
Archaeology, Quebec City, 
Canada, January 9-12, 2014. 

Rossi, I., Nicolardi, M., 

Bondioli, M., Castro, F., The 
Gnalic Shipwreck. 47th Annual 
Meeting of the Society for 
Historical Archaeology, Quebec 
City, Canada, January 9-12, 
2014. 

Rossi, I., Castro, F., The Gnalic 
Shipwreck, Fifth Annual 
Anthropology Conference, 
College Station, April 4th, 2014. 

Rossi, I., Castro, F., Excavating 
the Gnalic Shipwreck, a 16th- 
Century Merchant Ship lost off 
the Coast of Croatia. Invited 
talk. Humanities Research 
Center's Emerging Disciplines 
lecture series. Rice University, 
Houston, Texas. January 31st, 
2014. 

Rossi, I., Castro, F., Recording 
the Gnalic Shipwreck. Breaking 
the Surface. International 
Meeting on marine Robotics. 
Murter, Croatia, September 30 to 
October 6, 2013. 

Rossi, I., Castro, F., The Gnalic 
Shipwreck, INA Board Meeting, 
College Station, October 2011. 


Reconstruction 

No Venetian shipwreck from this 
period has yet been excavated 
and published, and at the end of 
the 2013 intervention it was not 
yet completely clear what part of 
the ship’s hull we had exposed. 

The preliminary work towards 
reconstructing the ship’s hull in 
this phase consists solely in the 
collection of historical, icono- 
graphic, and archaeological data 
pertaining to Mediterranean 
ships of this period, which may 
or may not yield clues for the 
reconstruction of the Gnalic ship. 



2013 Site map. 
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Barrels are an important part of the Gnalic ship’s cargo and their study promises to shed light on a number of interesting questions 

related to units and capacity estimates of the period. 


Publications 

Rossi, I. R. and Castro, F., "The 
Late Sixteenth Century Ship¬ 
wreck of Gnalic; Preliminary 
Results of 2012 Research Cam¬ 
paign and Plans for the Future." 
Histria Antiqua (2013) 22: 365- 
376. 

Rossi, I., Bondioli, M., Brusic, 
Z., Castro, F., and Nicolardi, M., 
“Das ‘Shiffswrack von Gnalic’ - 
Spiegel der Renaissance Eu- 
ropas,” in Reinfield, M., ed., 
Archaologie Im Mittelmeer. 
Mainz: Verlag Philipp von Zab- 
em, 2013, 62-72. 

Rossi, I., Bondioli, M., Nico¬ 
lardi, M., Brusic, Z., Coralic, L., 
and Castro, F., The Shipwreck at 
Gnalic: a Mirror of Renaissance 
Europe, in Filep, A., Jurdana, E., 
and Pandzic, eds., Gnalic. blago 
potonulog broda iz 16. stoljeca. 
Zagreb: Hrvatski Povijesni 
Muzej, 2013. 


Rossi, I., Castro, F., Bondioli, 
M., and Nicolardi, M., “L’epave 
d Gnalic, Mirroir de F Europe de 
la Renaissance,” Archeothema 
(2014) 32: 6-11. 

Rossi, I., and Castro, F., “The 
Gnalic Shipwreck - The Mirror 
of the Renaissance Europe,” IN A 
Quarterly (2012) 39.1-2: 30. 

Bondioli, M., and Nicolardi, M., 
II contributo delle fonti d’archiv- 
io per l ’identificazione del relitto 


di Gnalic. Unpublished Report, 
2012 . 


Exhibition 

Filep, A., 
Jurdana, E., 
and Pandzic, 
eds., Gnalic. 
blago pot¬ 
onulog broda iz 
16. stoljeca. 
Zagreb: Hrvat¬ 
ski Povijesni Muzej, 2013. 
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AutoDesk Maya model of the timbers exposed in 2013 (Kotaro Yamafune). 
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Traditional Shipbuilding Techniques at 
Baia de Todos os Santos, Brazil 

2011—present 

P.I.s: Filipe Castro and Denise Gomes Dias. 


Step by step procedures for calculations of a ships' basic dimensions and shapes are known throughout 
the Mediterranean, and can be found in historical documents found along most of the northern coast of 
the Mediterranean, in the Iberian Peninsula, and in the New World. These solutions are generally re¬ 
ferred to as “whole molding” and consist of the utilization of a small number of molds and ribbands to 
obtain - or repeat - a particular shape of a ship’s hull with a reasonable accuracy. Before the develop¬ 
ment of lines drawings and lofting methods, the ability to repeat a certain hull shape was paramount to 
shippers and shipwrights. To build “by eye ” did not provide any guarantee of precision, even to the most 
skilled shipwrights. 


Saveiros 

Swift, agile, elegant with their 
bright sails and colorful hulls, 
the saveiros were the blood that 
supplied Baia de Todos os San¬ 
tos and distributed its manufac¬ 



tured goods throughout the cities 
and villages surrounding the in¬ 
dustrial center. Sugar, manioc, 
pottery, coconuts, palm oil and 
spices were transported raw and 
processed, to and from the city 
of Bahia, since times long for¬ 
gotten. 

Anthropologist Pedro Agostinho 
(2011) made the case for the 
evolution of the colonial caravels 
through “the slower rhythm of 
cultural change, [which] may 


have preserved until today many 
archaic structures, forms and 
techniques.” His seminal work 
was later re-edited with a set of 
magnificent images and estab¬ 
lished a history and a typology of 
these vessels. 


Another brilliant scholar, John 
Patrick Sarsfield, traced a hypo¬ 
thetical evolutionary line that 
explains the introduction of the 
present gaff sails through Dutch 
influence and the name change 
from caravela or caravelao to 
sayeiro . In the 1980s Sarsfield 
brought these boats to Anglo- 
Saxon attention with three pa¬ 
pers, and eventually had a 




Cutting a floor timber (Filipe Castro) 


“caravel” built by one of the 
shipwrights that used a version 
of the whole molding method. 

Another seminal book was pub¬ 
lished by Lev Smarcevski, de¬ 
scribing a particular recipe for 
the construction of saveiros in 
Taperoa, by a shipwrights named 
mestre Joao Bezerra. His meth¬ 
od is condensed in a board, 
which includes the graminho and 
the scantlings of the most im¬ 
portant timbers of a saveiro. 
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Valenca 

In December 2013 we visited 
Valera, the village where 
Sarsfield lived and worked, and 
interviewed a number of ship¬ 
wrights. From this visit we de¬ 
signed a research project which 
aims at collecting and publishing 
this vanishing oral tradition. 


At this stage of our research a 
number of pertinent questions 
remain unanswered, mostly in 
what pertains to the ships’ scant¬ 
lings, main dimensions, and pro¬ 
portions. Although each ship¬ 
wright seems to have his own 
recipe to build a saveiro, the 
scantlings and main dimensions 
of the vessels we have surveyed 
seem rather constant. All ship¬ 
wrights agreed that the old 
saveiros, designed to sail on the 
sea, had considerably higher 
raising and narrowing values, as 
did mestre Waltinho’s Nina. 

The ancestry of each one of the 
active shipwrights seems tre¬ 
mendously important and must 


be addressed through an investi¬ 
gation of the parish archives. 

The generation that is now in 
their eighties had fascinating sto¬ 
ries about the apprenticeship 
process where, for instance, the 
word vocation appeared more 
often than we expected. 

Another interesting subject we 


have just started discussing is 
the size, age, and quality of the 
timbers available, the types of 
trees used in the construction of 
boats and ships, and the per¬ 
ceived durability and quality of 
each species. Together with the 
timber conversion, this subject 
promises to be a fascinating one. 
All timbers used to be cut with 
axes, from enormous trees, 
traced with chalk with the help 
of the futtock mold and a line to 
measure trees’ diameters and 
timber lengths. 

We hope to continue this project 
for two more years in Valenqa, 
and address a number of repeat¬ 
ed subjects that we are presently 
in the process of inventorying, 


then evaluate our finds, and 
hopefully continue the study of 
the types of ships and boats in 
the region, and the adaptations 
introduced in their conception 
and construction. 


Communications at Interna¬ 

tional Meetings 

Castro, F. and Dias, D. G. 
Graminhos and the Transmis¬ 
sion of Knowledge in Portuguese 
Shipyards during the Early Mod¬ 
ern Age. XVI th International Re¬ 
union for the History of Nautical 
Science. Bremerhaven, 3-6 Oc¬ 
tober, 2012. 

Dias, D. G. “Memories from the 
sea: linguistic and ethnographic 
sources for Bahia's nautical his¬ 
tory.” XVth International Reun¬ 
ion for the History of Nautical 
Science. F errol,4-6 November, 
2010. 

Gomes, D., Os segredos da arte. 
Um olhar etnolinguistico sobre 
os carpinteiros navais do Baixo 
Sul da Bahia. Bahia: UEFS Ed- 
itora, 2009. 

Dias, D. G. “No que viajam 
sobre a agua: remanescentes da 
cultura nautica brasileira 
documentada em relatos de 
viagem do seculo XVI.” Do 
Brasil a Macau: narrativas de 
viagem e espaqos de diaspora. 
Lisboa, 10 a 14 de Setembro, 
2008. 



Spiling (Filipe Castro) 
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Cape Finisterre 

2011 - present 

P.I.: Miguel San Claudio 


Project, Spain 


Since 2011 the ShipLAB is cooperating with Spanish archaeologist Miguel San Claudio in several pro¬ 
jects in Galicia, aiming at inventorying, studying and publishing the region’s impressive underwater cul¬ 
tural heritage. We are also collaborating on several research topics related to the Spanish maritime 
world of the 16th and 17th centuries, when Spain built and sailed some of the best ships in the world. 


Cape Finisterre extends from the 
Iberian mainland into the North 
Atlantic and lies along one of the 
most important maritime routes 
in the region. With its rocky 
coastline and reefs, brutal winter 
storms, dangerous currents, and 
dense fogs this dangerous coast¬ 
line is known in Spain as La 
Costa de la Muerte (Coast of 
Death) and has become the final 
resting place for many ships, 
along with their passengers and 
crew. 

One of the worst maritime disas¬ 
ters to occur in this area took 
place on the night of October 28, 
1596, when a storm took an 
armed Spanish fleet by surprise 
off Cape Finisterre. 

In the last decades of the 20 th 
century the remains of what 
seemed to be one of the 1596 
shipwrecks were discovered by 
seafood harvesters at Punta Rest- 
elos. In 2007, looting of this 
shipwreck was detected and 
communicated to the authorities. 
The Regional Government of 
Galicia supported a preliminary 
archaeological survey of the 
Punta Restelos shipwreck to doc¬ 
ument the archaeological re¬ 
mains. The survey was conduct¬ 
ed by the Spanish archaeologist 
Miguel San Claudio and his Cul¬ 
tural Resource Management 
(CRM) firm Archeonauta S.L. 
During the surveys, six more 


shipwrecks, which are thought to 
be part of the fleet of 1596, were 
located together with shipwrecks 
from later periods. 

Our collaboration with Miguel 
San Claudio entails also the sur¬ 
vey and sampling of a number of 
Galician shipwrecks in the con¬ 
text of the ProSEAdiscovery 
grant, as well as the development 
of the database of Iberian ship¬ 


wrecks, and the database of early 
modem ship iconography. 

Communications at Interna¬ 

tional Meetings 

San Claudio, M., Castro F., Gon¬ 
zalez, R., Casaban, J.L. El pecio 
de Ribadeo, un excepcionalmen- 
te bien conservado pecio espanol 
del siglo XVI. I Congreso de 



Sixteenth century helmet from one of the Galician shipwrecks (Miguel San Claudio). 
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Arqueologia Nautica y Sub¬ 
acuatica Espanola. ARQVA - 
Museo Nacional de Arqueologia 
Subacuatica. Cartagena 
(Espana). Marzo 2013. 

Casaban, J.L., San Claudio, M., 
Castro F., Gonzalez, R. Pecio de 
Punta Restelos. I Congreso de 



Timber from the Punta Restelos ship¬ 
wreck (Jose Casaban) 


Arqueologia Nautica y Sub¬ 
acuatica Espanola. ARQVA - 
Museo Nacional de Arqueologia 
Subacuatica (Espana). Marzo 
2013. 

San Claudio, M., Castro, F., 
Gonzalez, R., Casaban, J.L. La 
gestion del patrimonio cultural 
sumergido en Galicia, el caso del 
SS Great Liverpool. I Congreso 
de Arqueologia Nautica y Sub¬ 
acuatica Espanola. ARQVA - 
Museo Nacional de Arqueologia 
Subacuatica. Cartagena 
(Espana). Marzo 2013. 

Folgueira, M.V. La conservation 
de metales procedentes de los 
pecios del Proyecto Galicia. I 
Congreso de Arqueologia Nauti¬ 
ca y Subacuatica Espanola. 


ARQVA - Museo Nacional de 
Arqueologia Subacuatica 
(Espana). Marzo 2013. 

Newsletter Articles 

Casaban, J., San Claudo, M., 
Castro, F., Gonzalez, R., “The 
Finisterre Project: the Punta 
Restelos Shipwreck,” in IN A 
Annual 2013. 

Casaban, J., San Claudio, M., 
and Castro, F., “The Finisterre 
Project,” IN A Quarterly (2012) 
39.3/4:21. 

Casaban, J., San Claudio, M., 
and Castro, F., “Finisterre Pro¬ 
ject: Shipwrecks from Death’s 
Coast,” CMAC News and Re¬ 
ports (2011) 3.2:15-16. 
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Stella 1 Shipwreck, Italy 

2011 - present 

P.I.s: Massimo Capulli and Filipe Castro 


The Anaxum project is a collaboaration with the Dipartimento di Storia e Tutela dei Beni Culturali 
dell ’Universita di Udine and the Soprintendenza per i Beni Archeologici del Friuli Venezia Giulia. The 
projects mission is the multidisciplinary study of the River Stella, in Northern Italy, throughout time. In 
the summer of 2011, a team from ProMare, Texas A&M’s Nautical Archaeology Program, and the Insti¬ 
tute of Nautical Archaeology was invited to participate in the excavation of a Roman barge: the Stella 1 
shipwreck. The work was directed by Massimo Capulli from the University of Udine and Filipe Castro 
from Texas A&M University, under the scientific supervision of Luigi Fozzati of the Italian Ministry of 
Heritage and Cultural Activities. The excavation was made possible thanks to the generous support of 
ProMare, the Center for Maritime Archaeology and Conservation (CMAC), and Dr. Peter and Nancy 
Amaral, Texas A&M Alumni and long time supporters of the Ship Reconstruction Laboratory / CMAC. 


Found in 1981 in the River Stel¬ 
la, near the villages of Palazzolo 
dello Stella and Preccenico, in 
Italy, the Stella 1 barge was dat¬ 
ed to the first quarter of the first 
century CE based on the ceramic 
materials it carried. 



Stella 1 model at a 1:10 scale built by 
Ralph Singh-Bischofberger and Kotaro 
Yamafune in the ShipLAB. 


Its planks were laced together 
and its cargo consisted mainly of 
roof tiles, both embrici and copii. 

It was excavated in 1998 and 
1999, and a more detailed re¬ 
cording was achieved in the 
summer of 2011. This report 
refers to the 2011 archaeological 
intervention on the shipwreck. 
This excavation is part of a wider 


project of study of the Stella Riv¬ 
er cultural landscape through 
time. 

A number of models have been 
developed in the ShipLAB and 
we are currently trying to esti¬ 
mate the plausible size of this 
barge based on the cargo ar¬ 
rangement recorded in the 1990s, 
and the structural soundness of 
the boat. 

The study of the artifact disper¬ 
sion continued under the direc¬ 


tion of Massimo Capulli. Other 
shipwrecks have been found in 
this area, and will be recorded and 
studied as part of the ANAXUM 
Project, a study of the River Stella 
and its region through time. 


Reports 

Castro, F. and Capulli, M., The 
Stella 1 Shipwreck - Hull Descrip¬ 
tion - ShipLab Report 14. On file 
in Nautical Archaeological Pro- 



The Stella 1 laced Roman barge as it was found in situ, with a piece of the mortise and 
tenon wooden structure, possibly from the embankment, lying nearby at a slightly low¬ 
er level (Drawing: Filipe Castro) 
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Newsletter Articles 



gram Library, Texas A&M Uni¬ 
versity, 2011. 


Capulli, M., and Castro, F., 
"Anaxum Project" IN A Quarter¬ 
ly (2012) 39.3/4:15. 

Fozzati, L., Capulli, M. and Cas¬ 
tro, F., “The Stella 1 Shipwreck” 
CMAC News and Reports, 
(2011)3.2:17-19. 


Lacing scheme (Filipe Castro) 

Symposium in Ship and Boat 
Archaeology, Amsterdam, 
October 8-12, 2012. 




******* * * * * * * 


We plan to model a similar barge and try to calculate the range of plausible sizes of 
the reconstructed barge, based on the cargo arrangement recorded in the 1990s. 


Communications at Interna¬ 

tional Meetings 

Castro, F. and Massimo Capulli. 
The Stella 1 Roman Shipwreck: 
a Laced Vessel in the Upper- 
Adriatic Region. International 


Capulli, M. and Castro, F. Navi 
cucite di epoca romana: il caso 
del relito Stella 1, in II Convenio 
Nazionale di Archeologia, 

Storia, Etnologia Navale: II 
patrimonio marittimo e fluviale 
italiano. Cesanatico, Italy, April 
13-14,2012. 


Castro, F., Luigi Fozzati, Massi¬ 
mo Capulli, Ayse Atauz, Dante 
Bartoli, Kelby Rose, Lindsey 
Thomas, Kotaro Yamafune, Pe¬ 
ter Holt, The Stella 1 Shipwreck, 
44 th Annual Meeting of the Soci¬ 
ety for Historical Archaeology 
Annual Conference, Austin, 
Texas, January 2012. 
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AutoDDesk maya model of the Stella 1 shipwreck (Kotaro Yamafune) 
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Cais do Sodre Shipwreck 

2001—present 

P.I.: Filipe Castro 


The Cais do Sodre shipwreck was found in April 1995, during the excavation works for the construction 
of a new subway station near downtown Lisbon, which is now the terminus of the Caravela line; named 
after this find. Dated to the 16th Century, these hull remains are an interesting example of a ship con¬ 
ceived with the whole molding method. The shape of the hull and the relation between its scantlings and 
its size are still a puzzle to researchers. 



Turn of the bilge line, marked on the frames and lines drawings (Filipe Castro and 

Kotaro Yamafune). 


The Cais do Sodre shipwreck 
was found in April 1995 during 
the excavation works for the 
construction of a new under¬ 
ground station near downtown 
Lisbon, Portugal, which became 
the terminus of the line Caravela 
- named after this find. 

Almost devoid of artifacts and 
showing few signs of wear on 
the outer surface of the keel and 
hull planking, the remains of this 
ship were lying horizontally at a 
depth of around -6.5 m below the 
water table, listing 14 degrees to 
starboard. 

The wreck, which was presuma¬ 
bly situated on an ancient riv¬ 
erbed approximately 120 m off- 



Cais do Sodre Frames on the site (Coral 
Eginton). 


shore from the Lisbon water¬ 
front, is thought to have sunk 
around 1500. 

The area where the ship was ly¬ 
ing was eventually covered by a 
19th century landfill (Figure 1). 
The orientation of a breast hook 
and the remains of a whipstaff 
suggest that the ship’s bow 
pointed north, in the direction of 
the shore. As found, the hull ap¬ 
peared to have been heavily 
damaged by the digging equip¬ 
ment. The upper sections of the 
structure were broken and 
showed no signs of exposure to 
natural marine environment ero¬ 
sion. 

To extract the maximum amount 
46 


of information of such a ship¬ 
wreck site requires the construc¬ 
tion of several models - educat¬ 
ed guesses - and the testing of 
their plausibility. 

We are planning to create a num¬ 
ber of lines drawings that will be 
tested against known ship types. 
A wooden 1:20 scale 3D model 
is under construction and 
two independent informat- A 
ics 3D models have been 
started. 

The next step in this project is 
the reassessment of the construc¬ 
tion mark coordinates and a ten¬ 
tative interpretation of these in 
light of the known conception 
recipes for that period. 
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Site Plan (Filipe Castro) 


In the meantime, we have pub¬ 
lished the raw data and encour¬ 
aged our colleagues to develop 
their own theories, models and 
reconstructions of this interest¬ 
ing shipwreck. 

Mariangela Nicolardi (Sorbonne 
I) is developing a reconstruction 
of this ship based on the surviv¬ 
ing frames, and Nick Budsberg 
is developing a wooden model 
of the surviving timbers to esti¬ 
mate the turn of the bilge curves 
and assess the most interesting 
feature of this ship: its entrances 
and runs are too low for the keel 
length. 

Publications 

Castro, F., Yamafune, K., Egin- 
ton, C., and Derryberry, T., “The 
Cais do Sodre Shipwreck,” in 
International Journal of Nauti¬ 
cal Archaeology (2011) 40.2: 
328-343. 

Rodrigues, P., Alves, F., Rieth, 
E., Castro, F., "L’epave d’un na- 
vire de la moitie du XV. eme 
siecle / debut du XVI. eme , trou- 
vee au Cais do Sodre 
(Lisbonne). Note Preliminaire", 


in Alves, Francisco, ed., 
Proceedings of the International 
Symposium ‘Archaeology of Me¬ 
dieval and Modern Ships of Ibe- 
rian-Atlantic Tradition ’, Lisbon, 
1998. Lisbon: IP A, 2001: 347- 
380. 



Reports 

Castro, F., and Yamafune, K., 
The Cais do Sodre Shipwreck, 
Lisbon, Portugal - ShipLab Re¬ 
port 13. On file in Nautical Ar¬ 
chaeological Program Library, 
Texas A&M University, 2010. 

Castro, F., The Cais do Sodre 
Ship Frames - 2002 Field Sea¬ 
son - ShipLab Report 4. on file in 
IPA/CNANS’ library, 2002, and 
in Nautical Archaeological Pro¬ 
gram Library, Texas A&M Uni¬ 


versity, 2002. 

Castro, F., Relatorio dos 
trabalhos de registo 
arqueografico das madeiras do 
navio do Cais do Sodre, Verao 
de 2001, on file in IPA/CNANS’ 
library, 2001. 


Communications at Interna¬ 

tional Meetings 

Nicolardi, M. and Castro, F. 
Molds and architectural signs in 
the skeleton first construction: a 
methodology to reconstruct the 
original hull’s shape of the Cais 
do Sodre shipwreck. 

International Symposium in Ship 
and Boat Archaeology, 
Amsterdam, October 8-12, 2012. 


Invited Talks 

L ’archeologia fluviale in 
Portogallo.il caso del relitto di 
Cais do Sodre, Convenio 
Internazionale “Storie di 
unomini e di acque,” Aquileia, 
Italy, 24-25 February, 2012. 
Paper delivered by Massimo 
Capulli. 

Castro, F., The Cais do Sodre 
and Arade Projects 2002. INA 
Annual Board Meeting, Dallas, 
January 2002. 

Rodrigues, P., Alves F., Rieth E. 
and F. Castro. L'epave d’un na- 
vire de la moitie du XV. eme 
siecle / debut du XVI. eme , trouvee 
au Cais do Sodre (Lisbonne). 
Note Preliminaire, International 
Symposium ‘Archaeology of 
Medieval and Modem Ships of 
Iberian-Atlantic Tradition’, Lis¬ 
bon, 1998. 


Newsletter Articles 

Yamafune, K., and Castro, F., 
“Reconstructing the Cais do 
Sodre Ship,” CMAC News and 
Reports, (2010) 2.2: 20-22. 
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Ship Iconography Database 

2007 - present 

P.I.: Filipe Castro 


Images of ships and maritime scenes are invaluable to the understanding of past seafaring life. The 
ShipLAB has a database of ship images organized by date and provenience, and is presently trying to 
develop taxonomies and relate the ship types mentioned in documents with the images represented. 


Iconography is a good source of 
information about the past, 
providing that we keep in mind 
that throughout history most art¬ 
ists tend to base their painting on 
other artists representations of 
reality, rather than use nature and 
reality as a model. 

During the late 15th and early 
16th centuries a number of voy¬ 
ages of discovery were launched 
from the Iberian Peninsula and 
other regions of western Europe, 
and these voyages demanded in¬ 
creasingly larger and better 
ships. It was not until the late 
16th century that ships started to 
appear as the main subject of 



Portuguese ship c. 1527 (unknown au¬ 
thor: Carracks off a Rocky Coast) 


paintings. Before that period, 
most good representations of 
ships appear in maps, which pre¬ 


sented large unknown surfaces to 
the map makers, and for that rea¬ 
son tended to be illustrated, both 
on land and on the sea. 

It is known that in the 15th cen¬ 
tury, when painters were not 
working, map makers could be a 
fair source of income. 

The study of ships and seafaring 
in this period is greatly enriched 
with the study of a meaningful 
sample of the coeval iconogra¬ 
phy, and the ShipLAB has a col¬ 
lection of about 5,000 images, 
which must be systematically 
studied and classified according 
to their quality, date, and prove¬ 
nience. 
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Iconography database (Filipe Castro). 


The use of stock images in this 
period seems to have been com¬ 
mon, and makes the interpreta- 



V> \ _ 

Large Portuguese galleon, c. 1538 
(Roteiro de D. Joao de Castro) 


tion of images difficult because 
the art market has always been 
an international market and im¬ 
ages travelled extensively, and 
kept travelling since then. 

In this context, the ShipLAB is 
developing a series of morpho¬ 
logical matrixes, timelines, and 
Google Maps, in order to sort 
and organize each image. 

Models have been added to this 
collection recently, although we 
are still in the process of select¬ 
ing the support software in 
which we plan to organize them. 

An important research question 
is that of the names of ship and 



1535 Leiden View of Lisbon. 

boat types through time. It is 
often impossible to describe cer¬ 
tain typologies that appear in 
historical documents, and no at¬ 
tempts have been made - to our 
knowledge - to develop a com¬ 
prehensive typology based on 
the morphological characteristics 
of boats and ships represented in 
the existing iconography. 

Following procedures well test¬ 
ed in biology, the ShipLAB is 
developing a morphological ma¬ 
trix that will hopefully help 
characterize a considerable num¬ 
ber of ship types from written 
texts and establish connections - 
although with different levels of 
certainty - between names, de¬ 
scriptions, and iconographical 
representations of ships and 
boats through time and in the 
geographical spaces considered. 



Late 15th century Portuguese ship 
(Mestre da Lourinha 
(S. Joao de Patmos). 
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The Nautical Archaeology of 

Puerto Rico 

2008 - 2012 

P.I.s: R. Fontanez, G. Garcia, F. Castro 


Puerto Rico is located on the northeast corner of the Caribbean Basin. Archaeological evidence suggests 
that the island's first inhabitants arrived between the years 7,000 and 4,000 BCE. Spanish colonization of 
Puerto Rico began in 1509, under the direction of lieutenant Juan Ponce de Leon. The strategic location 
of Puerto Rico was admired since the early 16th century by both friends and enemies of Spain. This pro¬ 
ject aims at understanding the country's maritime history and vocation through its shipwrecks. In 2008, in 
cooperation with the Instituto de Investigaciones Costaneras (IIC), a team from Texas A&M University 
surveyed the coast between the municipalities of Lolza and San Juan. In 2010 we relocated the site of the 
Rincon shipwreck in cooperation with the Consejo para la Conservacion y Estudio de Sitios y Recursos 
Arqueologicos Subacuaticos, the University of Puerto Rico, and the Historic Preservation Office. 




Surveying the area of the Rincen Shipwreck in 2010 (Photo: Juan Vera - Consejo para 
la Conservacion y Estudio de Sitios y Recursos Arqueologicos Subacuaticos 


The coastal waters of Puerto Ri¬ 
co harbor the remains of thou¬ 
sands of years of human occupa¬ 
tion. 

The island played a key role in 
the first decades of European 
exploration of the New World, 
and the island’s coasts and estu¬ 
aries have preserved an extensive 
record of maritime history, be¬ 
fore and after the arrival of the 
Europeans. 

This project's objective is to 
study Puerto Rico’s seafaring 
history by investigating its sub¬ 
merged cultural heritage, with a 
particular focus on the history of 
European shipbuilding. 

Following a survey of the north 
coast between Loiza and San 
Juan, which yielded very im- 



Knife handle found on the beach in the 
year the Rincon Shipwreck was ex¬ 
posed (Photo: Filipe Castro) 


portant information and permit¬ 
ted the inspection of several 
shipwreck sites, in 2009 the In¬ 
stituto de Cultura Puertoriqueha 
and the Alcaldia of Rincon invit¬ 
ed Texas A&M University to 
excavate the Rincon Astrolabe 
Shipwreck (Rincon 1), but the 
presence of a precious and frag¬ 
ile coral reef located very close 
to the purported position of the 


ship’s ballast pile called for care¬ 
ful preparation. 

Moreover, some informants sus¬ 
tained that all shipwreck sites 
known in the area had been 
salvaged, including Rincon 1, 
and we felt the need to assess the 
site’s condition before consider¬ 
ing a full excavation. 

In 2010, a joint team from the 
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Submerged Cultural Heritage 



Site map sketch made by Richard Fon¬ 
tanez, tfrom the Puerto Rico Council for 
Underwater Archaeology. 


Instituto de Investigaciones Cos- 
taneras and the ShipLAB sur¬ 
veyed a small area on the west 
coast and searched for the fa¬ 
mous Rincon Astrolabe Ship¬ 
wreck, believed by some to be 
Defiance, one of Prince Rupert’s 
ships lost in 1652 with his broth¬ 


er Maurice on board. 

Although the only written source 
leading to the identification of 
this site as the remains of Defi¬ 
ance, it is impossible to evaluate 
this claim without an extensive 
excavation of the site, which 
would endanger the coral reef 
already mentioned. 

Only further research, namely on 
the artifacts, will add infor¬ 
mation to this shipwreck site. 

Publications 

Castro, F., Fontanez, R., Garcia, 
G., Tubby, R., Lusardi, W., “The 
Nautical Archaeology of Puerto 
Rico” International Journal of 
Nautical Archaeology (2010) 
39.1: 156-164. 

Reports 

Castro, F., Fontanez, R., Garcia, 
G., Tubby, R., and Lusardi, W., 
The Nautical Archaeology of 


Puerto Rico, 2008 Field Season 
Report, College Station, 2008. 

Graduate Work 

Gustavo Garcia, The Rincon As¬ 
trolabe Shipwreck (MA 2000- 
2005). 

Newsletter Articles 

Castro, F., Cartellone, C., Vera, 
J., Fontanez, R., Garcia, G., and 
Fontanez, A., “The Nautical Ar¬ 
chaeology in Puerto Rico: Sum¬ 
mer 2010 Field Work” CMAC 
News and Reports, (2010) 2.2: 
11-13. 

Castro, F., Fontanez, R., Garcia, 
G., Tubby, R., Lusardi, W., “The 
Nautical Archaeology of Puerto 
Rico”, INA Annual, 2009: 72-79. 



Last position of Defiance reported, on September 13, 1652, rather far from the purported shipwreck site. 
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Centre for Marine Technology and Engineering (CMTE), 
Institute SuperiorTecnico. 

Sailing the Pepper Wreck 

2006-2014 


This study was a collaborative project between the disciplines of nautical archaeology and naval engineer¬ 
ing, and consists of a series of tests with the model of the 1606 Portuguese vessel Nossa Senhora dos Mar- 
tires, also known as the Pepper Wreck, developed in the ShipLAB between 2001 and 2006. 


Based on the information re¬ 
trieved from the Pepper Wreck’s 
archaeological remains, com¬ 
pounded with almost a century 
of studies on iconography and 
contemporary written sources, 
both literary and technical, the 
main objectives of this project 
were: 

a) To obtain a plausible configu¬ 
ration for the hull, masts, spars, 
rigging and sail plan of an India 
nau; 

b) To try to understand the com¬ 
plexities of the construction se¬ 
quence and structural details of 
these ships and determine their 
fundamental characteristics in 
terms of total weight, weight 
distribution, displacement and 
trim; 

c) To assess their sailing abili¬ 
ties under different weather con¬ 
ditions, in terms of stability, 
propulsion force, resistance, per¬ 
formance, and maneuverability; 
and 

d) To assess the ship's structural 
strength to extreme and fatigue 
loads. 

To achieve these goals we estab¬ 
lished thirteen tasks: 

T1 - Development of a set of 

hull lines, sail plan and rigging 

plan 

This task entailed an analysis 


and fine tuning of the existing 
lines drawings, and the develop¬ 
ment of the masts and spars 
plan, sail plan, and rigging plan. 
Several models were developed 
and discussed. 


T2 - Design of the ship's struc¬ 

ture, including space divisions 
and internal bulwarks 


Lines drawings of the Pepper Wreck. 

A three-dimensional model of 
the ship's structure was created 
based on the model developed 
by Alex Hazlett, as well as a 
theoretical internal subdivision 
of the spaces. The weights and 
centers of gravity of each timber 
piece were entered , using the 
different specific densities of the 
various kinds of timbers used. A 



Sketch with the decks and internal divi¬ 
sion of spaces. 


definition of the interior spaces 
was developed to allow the esti¬ 
mation of the cargo capacity, 
weight, and distribution of the 
cargo and ballast for each load¬ 
ing configuration. 


T3 - Stability analysis 

This task comprised the assess¬ 
ment of the floatability and sta¬ 
bility of the ship for several 
loading conditions. 

Firstly the intact stability was 
investigated by modem compu¬ 
tational methods, including 
small-angle and large-angle sta¬ 
bility. The results were then 
compared to current stability 
criteria for large sailing vessels, 



Righting moment for a full hull. 

allowing an estimation of the 
actual safety of the ship. We 
plan to investigate the stability 
during and after flooding 
(damaged stability), and to dis¬ 
cuss the effectiveness of the 
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crew countermeasures described 
in contemporary documents. 


T4 - Hydrodynamic model 
tests in towing and seakeeping 

tanks 


This task entailed the construc¬ 
tion of a 1/10 model for: 



CMTE model of the Pepper Wreck. 

a) resistance tests, where the 
model was towed in still wa¬ 
ter at several speeds to 
measure the resistance to the 
advance; 

b) sea-keeping tests, where the 
model will be towed in regu¬ 
lar and irregular waves to 
measure the induced mo¬ 
tions and added resistance to 
the advance due to the 
waves; and 

c) maneuvering tests where 
forced horizontal motions 
are imposed on the model to 
obtain the hull manoeuver- 
ing characteristics. 



Tow tank essays. 


T5 - Aerodynamic tests in 

wind tunnel with sail model 

A model of the hull's upper 
works and rigging was built and 
will be tested in a wind-tunnel, 
with different wind conditions 
such as various wind directions. 

These tests will be carried out 
considering only the sails (in 
several configurations) as well 
as the sails together with the 
hull's upper works, since it is 
known that the size of the fore 
and stem castles of these ships 
influenced their performance 
under sail. 


The results will be used to cali¬ 
brate the theoretical model built 



Aerodynamic tests at CMTE. 
in task 6. 


T6 - Calibration of the theo¬ 

retical models for ship dynam¬ 
ics 

CMTE has developed and im¬ 
plemented software based on 
several theoretical models that 
calculate the dynamic behavior 
of ships at sea: resistance to ad- 





Model with the masts and yards, 
vance, seakeeping in waves, ma¬ 


neuvering and sailing perfor¬ 
mance. 



Model with sails. 


However, these models are at 
present adequate for modem 
conventional ships and vessels. 
Those modem models will be 
calibrated and validated to rep¬ 
resent the dynamics of the Pep¬ 
per Wreck, by systematic com¬ 
parison of results with tank and 
wind tunnel data. 


T7 - Calculation of the Polar 

Diagram of Speeds 

This task will consist of the cal- 



Numerical simulations of the recon¬ 
structed ship at CMTE. 


culation of the polar diagram of 
speeds, a graphic that indicates 
the speed attainable for each di¬ 
rection and wind force combina¬ 
tion. In addition to the sailing 
speed and direction, UETN soft¬ 
ware will find the heeling, drift 
and rudder angles, while sailing 
in equilibrium for each situation 
of wind intensity and direction 
and sail configuration. 
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T8 - Assessment of the India 

Route various paths 

Considering the patterns of wind 
and currents for the Atlantic and 
Indian Oceans during the peri¬ 
ods in which these ships sailed 
from Europe to the Indian Sub¬ 
continent and back, an attempt 
will be made to simulate a full 
round voyage and determine the 
speeds and times traveled during 
each leg. 

A critical analysis will be per¬ 
formed in order to assess if the 
route chosen by the Portuguese 



Polar diagram. 


pilots was in fact the best possi¬ 
ble solution given the ship's 
characteristics and the calendar 
restrictions imposed upon the 
trips - a complex set of re¬ 
strictions that were related with 
the harvest and cure of the pep¬ 
percorns in India, the prevalent 
winds of each monsoon, and the 
pathway of the cash flows that 
fuelled the commerce. 



Winds and currents model. 


T9 - Assessment of the ship's 

structural strength 

The model built in tasks 1 and 2 
will be used to study the struc¬ 
tural strength of these ships. Al¬ 
most nothing is known about 
this subject other than that the 
scarcity of suitable timber for 
shipbuilding that characterized 
this period made these ships 
very interesting subjects of 
study from the optimization¬ 
engineering point of view. 

Structural loads imposed by se¬ 
vere weather, transmitted to the 
hull structure by both large 
waves and by the rigging will 
be analyzed and compared with 
the structural strength expected 
for the model, given the timber 
sections utilized, the types of 
connections, scarves, and fas¬ 
tening patterns. 

Fatigue will also be analyzed 
since these ships were subjected 
to violent and repetitive stresses 
during long periods of time- 
ffequently over one month- 
during their six to nine month's 
trip. One of the most interesting 
aspects of this study will be to 
assess the influence of heteroge¬ 
neity of the timber, as a con¬ 
struction material, in the final 
strength of the ship. 



The wooden structure after Tomas 
Vacas and Alex Hazlett. 


A computer model based on 
Alex Hazlett’s was developed 
by CMTE student Tomas Vacas 
(Rhinocerous®). 


TIP - Creation of a virtual re¬ 

ality model 

A three-dimensional virtual 
model was designed by Texas 
A&M VizLAB student Audrey 
Wells(Autodesk Maya®) to pro¬ 
vide both the investigators and 
the target public a better under¬ 
standing of the interior space 
distribution, living conditions, 
sailing performance and maneu¬ 
vering. 

This model allows the represen¬ 
tation of spaces and environ¬ 
ments of indubitable interest, 
both for the scientist's under¬ 
standing of the ship under study, 
and for the public targeted in the 
dissemination of the study's re¬ 
sults. 


Til - Virtual Reality Simula¬ 

tions 

We expect to develop this model 
further and use it together with 
the mathematical models to rec¬ 
reate a series of typical situa¬ 
tions routinely encountered by 
an India nau, such as: maneuver¬ 
ing, including reaching, beating, 
changing tack, stopping; the dy¬ 
namics of the ship under several 
different sailing conditions; the 
inflow of water which might 
result in sinking, including the 
measures taken by the crew; 



Audrey Wells model. 

simulation of the construction 
process; the operation of launch¬ 
ing; simulation of the careening 
of the ship. 
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T12 - Construction of a scale 

model 

This task consists on the con¬ 
struction of a wooden scale 
model of an India nau. These 
models permit a better under¬ 
standing of the ship shape and 
structure, based on the re¬ 
strictions of the building materi¬ 
als. 

Models allow scientists to un¬ 
derstand the real possibilities of 
the timber utilized, the most im¬ 
portant aspect being the simula¬ 
tion of bending directions of the 
wales, stringers, planking 
strakes, and the influence of this 
practical knowledge - today 
completely lost - on the concep¬ 
tion and design of these ships. 
Each construction phase is being 
documented in video and digital 
photography. 


This project has created numer¬ 
ous opportunities to develop a 
better understanding of the de¬ 
sign and construction of the 
ships that opened the Asian 
markets to Europe. 



The test model in a simulated situation. 


T13 - Dissemination of the re¬ 

sults 

The objective is the dissemina¬ 
tion of the results to two main 
target publics: the scientific 
community and high school 
teachers and students. 

This task encompasses the pub¬ 
lication of articles in academic 
journals, in magazines aimed at 
a wider public, the production of 
short videos for the internet, and 
an attempt to generalize the use 
of the VizLAB immersion soft¬ 
ware C.A.V.E. 



Carlos Montalvao’s wooden model. 


The study of the ship’s rigging 
and interior space is now object 
of a PhD dissertation in the 
ShipLAB and promises to cre¬ 
ate a base for a future assess¬ 
ment of the rigging arrange¬ 
ments used in these voyages, 
which as already mentioned, 
lasted six months through ad¬ 
verse weather conditions. 



Inspecting the ship’s interior space at 
the C.A.V.E. 


As a mere working hypothesis, 
the reconstruction of the Pepper 
Wreck still stands, unfortunate¬ 
ly, as the only existing study on 
these amazing ships, which con¬ 
tinue to be destroyed by treas¬ 
ure hunters around the world, 


often with the consent of gov¬ 
ernments and international insti¬ 
tutions. 





Kotaro Yamafune’ srigging model of a 
late 16th century India nau. 


A number of extensively pre¬ 
served Portuguese Indiamen 
have been worked by treasure 
hunters in Mozambique for over 
a decade and, judging by the 
images published by the salvag¬ 
ers. 

As long as other shipwreck sites 
with enough hull preserved re¬ 
main inaccessible to archaeolo¬ 
gists, it will be impossible to test 
and complete our models. 


Publications 

A complete list of our publica¬ 
tions is presented on pages 68- 
73, included in the Pepper 
Wreck Project. 
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Lagos Project 
Portugal 

2006 - 2007 


In the nexus of the North Atlantic and the Mediterranean worlds, the Portuguese coast has a rich sub¬ 
merged cultural heritage. The ShipLAB organized a summer school in Lagos, Portugal, during the month 
of June of 2006, with the support of the municipality. Lagos has a long seafaring tradition and is the 
place where Prince Henry the Navigator lived and planned the first effective steps of the Portuguese ex¬ 
pansion overseas, which lead to the discovery of a maritime route to India. 


The 2006 Lagos Field Season 

was an exploratory mission de¬ 
signed to introduce the land¬ 
scape, the culture and the history 
of Algarve to a team of 
ShipLAB graduate students, and 
plan a long-term project of in¬ 
ventory, study, and publication 
of the region’ maritime cultural 
heritage. 

Six Texas A&M students partici¬ 
pated in this summer school - 
Tiago Fraga, Paul Creasman, 
Bryana Dubard, Alexis Cat- 
sambis, George Schwarz, and 
Samuel Koepnick - and a sev¬ 
enth, Toby Jones, visited uns 
from the UK. 



Stone anchors raised from a fishing site off Praia do Carvoeiro (Fiipe Castro, 2006). 


m 


Recording an anchor at Ponta da Pie- 
dade (Paul Creasman). 


Part of the student’s time was 
spent recording artifacts raised 
by fishermen and sport divers, 
part diving on known shipwreck 
sites, and part visiting museums 
and archaeological sites, in order 
to acquire a sense of the magni¬ 
tude of the work ahead: the in¬ 
ventory of the municipal sub¬ 
merged cultural heritage. 

An inventory of known ship¬ 
wrecks was started as well, to¬ 
gether with an inventory of his¬ 
torical documents containing 
references to shipwrecks in the 
region. 

A visit to Pedras del Rei and the 
abandoned tuna fisheries was 


also organized to evaluate the 
possibility of recording the boats 
still in existence, which are rap¬ 
idly rotting without any conser¬ 
vation care. 

Another important mission was 



Recording an old anchor found near the 
city door on the ancient medieval beach. 
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Pedras del Rei, old tuna fisheries (Paul Creasman). 


carried out at Martinhal, where 
an u nkn own number of bronze 
guns has been salvaged by loot¬ 
ers and there is a reference to an 
early 17th century shipwreck. 



3D rendering of an anchor recorded by 
the team (Tiago Fraga). 


Book 



Fraga, T., Mar- 
reiros, J., and 
Jesus, L., Con- 
tos Inacabados: 
A histdria sub¬ 
merse de Lagos. 
Lagos: Camara 
Municipal de 
Lagos, 2008. 


Report 

Castro, F., Fraga, T., Creasman, 
P., DuBard, B., Catsambis, A., 
Schwarz, G., Koepnick, S., La¬ 
gos Summer School - ShipLab 
Report 12. On file in Nautical 
Archaeological Program Li¬ 
brary, Texas A&M University, 
2006. 


Newsletter Articles 

Castro, F., "Lagos Project", IN A 
Quarterly , (2007) 34.1: 14-16. 


< 4 ^ 
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Astrolabes Database 


2005 - present 

W ^ 

P.I.: Filipe Castro 

The ShipLAB is collecting information on nautical astrolabes in collaboration with Alan Stimson and as of 
May 2013 we have an inventory of 99 nautical astrolabes. 


Nobody knows when astrolabes 
were invented. They appear in 
Helenistic times and their 
development is sometimes 
atributed to Greek or Egyptian 
astronomers. In Antiquity 
astrolabes were mainly used by 
astronomers and astrologers, but 
in the late Medieval and early 
Modem Period a simplified 
version appears, in the Iberian 
Peninsula, used by navigators to 
calculate Latitudes based on the 
height of the Sun at Noon, for 
which sailors had especialy 
calculated tables. 

Astrolabes were made of wood 
or brass, and few have survived 
to our days, all in brass. 

Because they have a high market 
value for collectors, many have 
been looted from archaeological 


sites, and their proveniences are 
sometimes kept secret by the 
looters, with the full cooperation 
of the most important 
international auction companies. 

As it often happen with artifacts 
with high demand in the 
antiques’ markets, there is a 
number of fakes in circulation, 
and it is often difficult to assert 
the qualtity and autenticity of an 
astrolabe in the jungle of crooks 
and liars that deals in antiques 
worldwide. 

Scholarly interest in astrolabes is 
old and the first published 
inventory of the known nautical 
astrolabes dates to 1957, when 
David Waters published the then 
10 astrolabes known. 

Other inventories were 
published after 1957, and the 



Astrolabe database: we are still gather¬ 
ing data on many of the specimens locat¬ 
ed on the internet and in auction cata¬ 
logues (Filipe Castro). 

most recent comprehensive one 
was published in 1988 by Alan 



The three astrolabes found on the Pepper Wreck, thought to be the Nossa Senhora dos Martires, lost in 1606. 
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Astrolabes chronologically organized and sorted out according to their typologies. We have subdivided Stimson’s typology to differ¬ 
entiate between the different kinds of ballast, post tops, and thrones (Filipe Castro). 



Astrolabe No. 103, Funchal, auctioned 
in 2014. 

Stimson, then the Curator of 
Astronomy and Navigation at 
the National Maritime Museum 
in Greenwich, containing atotal 
of 65 astrolabes. Stimson’s list 
atributed a registry number to 
each astrolabe starting with 
NMM (National Maritime 
Museum number). 

Stimson list included, however, 
three astrolabes not intended to 
be used at sea (NMM 18, 20 and 
21 ). 

In 2005 Gustavo Garcia 
published an additional list with 
16 additional astrolabes, using, 
when possible, the NMM 
numbers. This was difficult, 
however, because the NMM list 
is not public. 


After Gustavo’s work was 
published as an MA Thesis at 
Texas A&M, the Ship LAB 
stated collecting information 
about existing astrolabes, and 
James Jobling joined the project, 
contacted Mr. Stimson, and got 
access to the NMM list, which 
allowed the ShipLAB to 
coordinate the numbering with 
Mr. Stimson. 

Our inventory presently has 103 
astrolabes, although we did not 
have access to all of them and 
there are doubts about the 
autenticity of a few. 


Graduate Work 

Gustavo Garcia, The Rincon As¬ 
trolabe Shipwreck (MA2000- 
2005). 


Publications 

Garcia, G., “Nautical astro¬ 
labes,” in Castro, C. and Custer, 
K., eds., Edge of Empire. Pro¬ 
ceedings of the Symposium held 
at the 2006 Society for Histori¬ 
cal Archaeology Annual Meet¬ 
ing, Sacramento, California, Lis¬ 
bon: Ed. Caleidoscopio, 2008, 
249-274. 



We kept Stimson’s taxonomy and subdivided his types according to the decoration 
trends observed through time in each production center. The result is a very con¬ 
sistent model, which predicts the possible shapes within certain time intervals (e.g. 
triangular ballasts only appear between 1530 and 1570. 


59 


















Playa Damas Shipwreck 
Panama 

2003 - 2005 


Found by sport divers in the 1990s, this shipwreck was mistakenly identified as Columbus' Vizcaina, a 
small 50 ton caravel lost near Nombre de Dios during his fourth voyage in 1503. In July 2003 Texas 
A&M University was invited to consider the complete excavation of the shipwreck at Playa Damas, locat¬ 
ed near Nombre de Dios, on the Atlantic coast of Panama. Unfortunately, this shipwreck was salvaged 
by a for-profit company between 2004 and 2006. 



Following an invitation of the 
Panamanian Instituto Nacional 
de Cultura, in 2003, the ShipLAB 
tried to get an official permit to 
excavate an early 16th century 
Spanish shipwreck at Playa 
Damas, near Nombre de Dios, on 
the Atlantic Coast of Panama. 
The permit was denied in Sep¬ 
tember 2005 and the shipwreck 
was later salvaged by treasure 
hunters, who kept a collection of 
the artifacts that has never been 
recorded, studied and published. 

The site has been dated to the 
early 16th century, probably 
around 1530, and presented an 
amazing collection of artifacts. 

The television 
chain Spiegel- 
TV made a 
documentary 
about this site 
and the 
ShipLAB at¬ 
tempts to dig it, 
and the maga¬ 
zine Der Siegel 
issued two arti¬ 
cles and one book telling the sad 
story of this shipwreck site, 
which was associated to one of 
Columbus caravels by the treas¬ 
ure hunters, as it so often hap¬ 
pens. 

A considerable portion of the 
hull was preserved, and there is 
no way of saying whether this 


Kolumbus Icixfe Rtfee 




SPIEGEL TV 


Knitimhi iq’ I<=>f7i=i 


was the earliest shipwreck ever 
found in the New World or not. 

After its destruction by treasure 
hunters, who never found any 
treasure, as it so often happens, 
the ShipLAB was invited to as¬ 
sess whatever was left by the 
treasure hunters, who asked a 
large sum of money and a share 
of “the profits” of its publication. 

For several years after the de¬ 
struction of the site, the 
ShipLAB tried to contact the 
Panamanian cultural agency in 
vain, asking to see a report that 
was allegedly filed by the treas¬ 
ure hunters as a justification of 
the salvage works. 

At this point it is not known 
what is the site’s condition. The 
collection, which included a pre¬ 
cious collection of iron guns, and 
rigging elements, including yard- 
knives, was housed in a private 
house near Cartagena de Indias. 


Book 



Brinkbaumer, 

K. and Clemens 
H., The Voyage 
of the Vizcaina, 
New York: Har- 
court, Inc., 

2006. 


Magazines 

Brinkbaumer, K. and Clemens 
H., "Die letze Reise des 
Columbus (I)", in Der Spiegel, 
No. 25, 14.Jun.2004. 

Brinkbaumer, K. and Clemens 
H., "Die letze Reise des 
Columbus (II)", in Der Spiegel, 
No. 26, 21.Jun.2004. 


DER 8PIEBEL 



Invited Talks 

The Shipwreck of Playa Damas: 
Treasure Hunters and Archaeol¬ 
ogists, Flagler College, North 
East Florida Symposium on Un¬ 
derwater Archaeology, St. Au¬ 
gustine, Florida. March 20-22, 
2007. 
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The Playa Damas Shipwreck, 
Ills Jomadas de Universitarias 
de Arqueologia Subacuatica, 
Universidad de Huelva, Huelva, 
Spain. Invited by the University 
of Huelva. 27 to 30 November 
2006. 

The Playa Damas Project. INA 
Annual Board Meeting, Dallas, 
February 2005. 

The Playa Damas Project , 
Deutsche Gesellschtaft zur 
Forderung der Unterwasser- 
archaologie DEGUWA, Berlin, 
Invited by DEGUWA. Paper 
deliveredby Dr. Donny Hamil¬ 
ton. February 25-27, 2005. 

The Playa Damas Project. Ship¬ 
wreck Weekend, Texas A&M 
University, College Station, 
March 2004. 

The Playa Damas Project. INA 
Annual Board Meeting, Dallas, 
January 2004. 


Publications 

Castro, F., and C. Fitzgerald 
“The Playa Damas Shipwreck, 
an early 16 th -Century Shipwreck 
in Panama,” in Robert Grenier, 
David Nutley and Ian Cochran, 
Underwater Cultural Heritage 
at Risk: Managing Natural and 
Human Impacts, Heritage at 
Risk - Special Edition, Paris: 
UNESCO, 2006: 38-41. 


Reports 

Castro, F., 2005, Playa Damas 
Project - Artifact Inventory - 
ShipLab Report 9.On file in 
Nautical Archaeological Pro¬ 
gram Library, Texas A&M Uni¬ 
versity. 

Castro, F., Playa Damas Project 
- Preliminary Report submitted 
to the Institute of Nautical Ar¬ 
chaeology Archaeological Com¬ 



Cannon ball and remains of an olive jar 
(Karl Vandenhole, Spiegel-TV) 


mittee, 2004. 

Popular Publications 

Castro, F., “O navio de Playa 
Damas.” Mundo Submerso 
(2004) 7.88: 48-53. 




Aspect of the Playa Damas shipwreck before its destruction by treasure hunters (Karl Vandenhole, Spiegel-TV). 
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Arade 1 Shipwreck 
Portugal 

2002 - 2003 


First found during dredging operations in 1970, the Arade 1 shipwreck was photographed and inspected 
by amateur archaeologists in subsequent summers. Since there were very few artefacts, this wreck was 
eventually forgotten and abandoned. During the following decade the Arade 1 hull decayed, broke flat, 
and was covered by sediments. In the summer of 2001 Centro Nacional de Arqueologia Nautica e Sub- 
aquatica (CNANS), the Portuguese agency for nautical archaeology, relocated the site and secured an 
agreement with the local municipality and museum for a long-term project of excavation, conservation 
and study of the Arade River underwater cultural heritage. In 2002 a team of students from the ShipLAB 
was invited to participate on the excavation of this shipwreck. 


Publications 

Castro, F., “The Arade 1 ship¬ 
wreck. A small ship at the 
mouth of the Arade River, Portu¬ 
gal,” in Blue, L., Hocker, F., and 
Englert, A., eds., Connected by 
the Sea. Proceedings of the 10 th 
Symposium on Boat and Ship 
Archaeology, Roskilde 2003 
(ISBSA 10), Oxford: Oxbow 
Books, 2006 :300-305. 

Castro, F., “Archaeology and 
Dredges: the Arade River Ar¬ 
chaeological Complex”, Interna¬ 
tional Journal of Nautical Ar¬ 
chaeology, (2005) 34.1:72-83. 

Alves, F., Machado A., Castro, 
F., “Resultados preliminares da 
campanha de trabalhos 
arqueologicos Arade 2001, 
realizada no ambito do projecto 



Aspect of the frames in the bow area 
(Filipe Castro) 


Pro-Arade.” In Maria Jose 
Goncalves, ed., Adas do 2.° 
Encontro de Arqueologia do 
Algarve, XELB 5 (2005): 257- 
266. 

Alves, F., Bettencourt, J., Caleja, 
P., Callipo, F., Camargo P., 
Carvalho P., Castro, F., Machado 
A., Rambelli G., Rieth, E., “As 
campanhas de 2002-2003 no 
ambito do projecto Pro-Arade. 
Ponto de situaqao.” In In Maria 
Jose Gonqalves, ed., Adas do 
2.o Encontro de Arqueologia do 
Algarve, XELB 5 (2005): 279- 
282. 


Communications at Interna¬ 

tional Meetings 

Alves, F., J. Bettencourt, P. 
Caleja, F. Callipo, P. Camargo, P 
Carvalho, A. Machado, G. Ram¬ 
belli, E. Rieth and F. Castro. As 
campanhas de 2002-2003 no 
ambito do projecto Pro-Arade. 
Ponto de situaqao, 2.° Encontro 
de Arqueologia do Algarve, 
XELB 5, Portimao, 2005. 1 

Alves F., Machado, A. and 
Castro, F. Resultados 

preliminares da campanha de 


trabalhos arqueologicos Arade 
2001, realizada no ambito do 
projecto Pro-Arade, 2.° 

Encontro de Arqueologia do 
Algarve, XELB 5, Portimao, 
2005. 1 

Castro, F., The Arade 1 ship¬ 
wreck. A small ship at the mouth 
of the Arade River, Portugal, 
10 th International Symposium on 
Boat and Ship Archaeology, 
Roskilde, 2003. 1 

1 Paper Published 


Invited Talks 

Castro, F., The Arade Project 
2002. INA Annual Board Meet¬ 
ing, Houston, January 2003. 


Reports 

Castro, F., The Arade 1 Ship - 
2002 Field Season - Vol. 1 - The 
Site - ShipLab Report 3. On file 
in IPA/CNANS' library, 2002, 
and in Nautical Archaeological 
Program Library, Texas A&M 
University, 2002. 

Castro, F., The Arade 1 Ship - 
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Aspect of the frames in the bow area 
(Filipe Castro) 


2002 Field Season - Vol. 2 - The 
Hull - ShipLab Report 5. On file 
in IPA/CNANS' library, 2002, 
and in Nautical Archaeological 
Program Library, Texas A&M 
University, 2002. 

Castro, F., The Arade 1 Ship - 
2002 Field Season - Vol. 3 - The 
Artifacts -ShipLab Report 6. On 
file in IPA/CNANS' library, 
2002, and in Nautical Archaeo¬ 
logical Program Library, Texas 
A&M University, 2002. 


Further Work by Other Teams 

Dominguez-Delmas, M., 

Nayling, N., Wazny, T., 
Loureiro, V., Lavier, C., 
“Dendrochronological Dating 
and Provenancing of Timbers 
from the Arade 1 Shipwreck, 
Portugal,” in International 
Journal of Nautical Archaeology 
(2013)42.1:118-136. 

Loureiro, V., and Alves, J., “The 
Arade 1 Shipwreck: Preliminary 
Results of the 2004 and 2005 
Field Seasons” The International 
Journal of Nautical Archaeology 
(2008) 37.2: 273-282. 

Loureiro, V., Alves, J., O navio 
Arade 1. Relatorio da campanha 
arqueologica de 2005. Lisboa: 
Trabalhos do CNANS, 2006. 

Loureiro, V., Alves, J., O navio 
Arade 1. Relatorio da campanha 
arqueologica de 2004. Lisboa: 
Trabalhos do CNANS, 2005. 


Rieth, E., Rodrigues, P., and 
Alves, F., Relatorio da Campan¬ 
ha de 2003 de desmontagem e 
recuperaqao da parte exposta 
do navio Arade 1. Lisboa: Tra¬ 
balhos do CNANS, 2004. 

Moran, Elena, “Projecto Arade. 
Balanqo dos resultados e 
perspectivas de trabalho” in 
XELB 4 - Actas do l.° Encontro 
de Arqueologia do Algarve 
(Silves, 2001), Silves: Camara 
Municipal de Silves, 2003 :133- 
156. 

Machado, C. A., 2000, Relatorio 
do projecto “Salvaguarda do 
patrimonio arqueologico 

subaquatico do rio Arade, 
Outubro 1998 a Outubro 2000, 
Portimao: GEO. On file in IP A/ 
CNANS’ library. 

Alves, F., “Acerca dos destroys 
de dois navios descobertos 
durante as dragagens de 1970 na 
foz do Rio Arade (Ferragudo, 
Lagoa)”, in As rotas oceanicas, 
secs. XV-XVII, Lisboa: Ed. 
Colibri, 1999: 29-92. 


Casella, G. M., Almeida, I. M ., 
and Lacerda, M., Trabalho de 
In vestigaqao sobre peqas de 
Estanho encontradas na Foz do 
Rio Arade (Portimao). Paper 
for the course of “Introduqao 
aos estudos de arqueologia e da 
historia de arte” at Faculdade de 
Letras of the Universidade de 
Lisboa, teacher Luis Manuel 
Teixeira, 1984. On file in IP A/ 
CNANS’ library. 


Academic Work 


Loureiro, V., L 'epave A rode 1 : 
Vinfluence des chantiers region- 
aux sur la tradition de construc¬ 
tion navale ibero-atlantique. 
Lille: Atelier national de Repro¬ 
duction de Theses, 2012. 

7k 



Arade 1 Shipwreck Site Plan after the 2002 Summer Season (Filipe Castro). 
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Oeiras Guns 

Portugal 

2000 


Five iron guns were located during the preparation works for the construction of the Oeiras Marina, Lis¬ 
bon, Portugal. This collection of guns was found to be part of a larger context, corresponding to a shallow 
shipwreck site dated to the 17th or 18th century, probably extensively salvaged immediately after its occur¬ 
rence. The guns were removed to an area inside the jetties. 



One of the guns in situ, concreted to the bedrock, before removal 
(Photo: Guilherme Garcia. 


The Site 

This site has been known to 
fishermen for a long time and its 
shallow location suggests that 
most of the shipwreck was 
salvaged over the years. 

In the 1980s one gun presumed 
to come from this site was raised 
and placed in front of a house 
located nearby. It has since 
rotten away. 

Sport diver Paulo Pimentel 
showed the team an adjacent 
area where in the winter, when 
the sediment blade is thinner, he 
found spikes and other small 
artifacts lodged in the crevices 
between the holders that form 
the rocky bottom. The erosion 


on these artifacts, most from 
cooper alloys, suggests a long 


exposure to the currents and 
running sediments. Most of the 
shipwreck area lies now under 
the jetty. 

The artifacts suggest a 17th or 
18th century date, but it is 
impossible to say before they are 
studied and published. 

This is, however, precisely the 
site of the loss of the India nau 
Sto. Ignagio de Loyola, which 
ran aground in this area in 1633, 
on its way back from India, after 
a difficult voyage. 

It is likely that this ship was 
entirely salvaged and removed 
from Oeiras beatch during the 
months that followed the 
shipwreck. 



Area where the guns were found and the wider area where sport divers recovered sev¬ 
eral artifacts in the 1980s and 190s. 
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In the summer of 2000 the 
ShipLAB was involved in the 
recording and rescue operation 
of a cluster of iron guns, which 
were concreted to the bedrock in 
an area that was going to be 
covered by one of the jetties of 
the Oeiras Marina. 

The guns were removed and 
deposited in an area nearby, and 
sumary measurements were 
taken, as well as photographies, 
although the low visibility did 
not permit a photographic 
coverage of the site. 

The municipality of Oeiras and 
the contractor stopped the work 
and hired an underwater 
contractor to remove the guns, 
which were solidly concreted to 
the rocks. 

A few test pits were openend 
around the site where the guns 
were found, but the thin layer of 
sediments did not contain any 
artifacts in the areas inspected. 

The guns were heavily concreted 


and thus difficult to measure, but 
their lengths varied between 2.1 
m and 2.32 m. 


Report 

Castro, F., Relatorio dos 
trabalhos de salvamento de 5 


bocas de fogo em ferro 
encontradas na zona de 
implataqdo da Marina de 
Oeiras, on file in IPACNANS' 
library, 2001. 
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Iberian Shipwrecks 
Database 

1998 - present 


At the ShipLAb we are collecting data on Iberian shipwrecks and building a database with basic infor¬ 
mation, bibliography, iconography and publications. 


It is often difficult to establish 
dimensional relations between 
basic ship parts, their registered 
tonnage, and the sections of their 
structural timbers. 

We are interested in the varia¬ 
tions around the relations be¬ 
tween a ship’s basic dimensions, 
the size of its crew, its cargo ca¬ 
pacity, routes, and the trends ob¬ 
served all over Europe, while 
varying from place to place and 


through time. 

Ships are single artifacts pro¬ 
duced by different maritime 
landscapes depending on the 
access to the necessary materi¬ 
als, taste, money, and technol¬ 
ogy available, but always in a 
cosmopolitan background, in 
which ideas travelled, adapted 
and evolved, crystallized, or 
died. 


Ole Crumlin-Pedersen and Eric 
Rieth remind us that some con¬ 
struction particularities are local 
and parochial, and travel only 
small distances in centuries. On 
the other hand, we know that 
some rigging types diffused rather 
fast and over great distances, as 
for example the carvel construc¬ 
tion, adopted all over Europe by 
the first quarter of the 16th centu¬ 
ry. 



Portion of our shipwreck spreadsheet, which presently has around 80 columns and over 200 shipwrecks. 


66 














Building upon J. Richard Stef- 
fy’s shipbuilding database, we 
are trying to make sense of pat¬ 
terns and trends in the concep¬ 
tion and construction of ships 
and boats, and trying to trace 
their spread and evolution geo¬ 
graphically and through time. 
We then connect these trends 
and patterns with larger social 
and economic movements. 

We are also working on a model 
to track the evolution and spread 
of shipbuilding memes. At this 
stage we are developing mor¬ 
phological matrixes and ship 
taxonomies to shape our re¬ 
search model. 


Publications 

Castro, F., “Tonnages and dis¬ 
placements in the 16th century” 
in Journal of A rchaeological Sci¬ 
ence (2013) 40: 1136-1143. 

Castro, F., “The Concept of Ibe¬ 
rian Ship,” Historical Archaeolo¬ 
gy (2008) 42.2: 63-87. 

Castro, F., “A Group for the 
Study of Iberian Seafaring,” in 
Castro, F. and Custer, K., eds., 
Edge of Empire. Proceedings of 
the Symposium held at the 2006 
Society for Historical Archaeolo¬ 
gy Annual Meeting, Sacramento, 
California, Lisbon: Caleido- 
scopio, 2008. 




Iconography database developed at the 
ShipLAB, containing late medieval and 
early modem representations of ships and 
boats. 



One aspect of some shipwreck positions on Google Earth. 
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Pepper Wreck 
Portugal 

1998 - present 


The Pepper Wreck - presumed to be the Portuguese Indiaman Nossa Senhora dos Martires, lost in 1606 - 
was found on the Tagus River mouth, Lisbon, Portugal, in 1993, during an archaeological survey promot¬ 
ed by the Museu Nacional de Arqueologia, directed by Francisco Alves. From 1996 to 1998 it was exca¬ 
vated by the Instituto Portugues de Arqueologia / Centro Nacional de Arqueologia Nautica e Subaquati- 
ca, as part of the program of the Portuguese pavilion at the 1998 world exhibition EXP O'98. In 1999 and 
2000 the remains of its hull were excavated by the Centro Nacional de Arqueologia Nautica e Subaquati- 
ca, with the support of the Institute of Nautical Archaeology / Texas A&M University. The study of its hull 
remains - which include a portion of the keel, eleven frames, and some of the planking - in cooperation 
with the Centre for Marine Technology and Engineering from Instituto Superior Tecnico, yielded inter¬ 
esting results and a first glance at the largely unknown Portuguese naus da India. 


Books 

Castro, F., The Pep¬ 
per Wreck, College 
Station: Texas 
A&M University 
Press, 2005. 


Afonso, S., ed., 
Nossa Senhora 
dos Martires: A 
ultima viagem. 
Lisboa: Verbo / 
EXPO’98, 1998 

Also edited in 
Spanish and English. 


Afonso, S., ed., 
Portuguese 
Pavilion. Expo'98 
Official 
Catalogue. 
Lisboa: Verbo / 
EXPO’98, 1998. 

Also edited in Spanish and 
English. 


Reviews of Books 

Lenihan, Dan, "Nautical Sound¬ 
ings" review of George Bass' Be¬ 
neath the Seven Seas, in Archae¬ 
ology Magazine (2006) 59.3. 

Loewen, B., Review of my book 
The Pepper Wreck, in Interna¬ 
tional Journal of Nautical Ar¬ 
chaeology (2006) 35.1: 169-171. 

n/A., Review of The Pepper 
Wreck, in Advance (2005) 

n/A., Review of The Pepper 
Wreck, in CHE (2005) 

Smith, R., Review of The Pepper 
Wreck, in IN A Quartely (2005) 
32.3:21-22. 

Runyon, T., Review of The Pep¬ 
per Wreck, in The Northern Mar¬ 
iner (2005) 15.3: 139-141. 

Fontenoy, P., Review of The 
Pepper Wreck, in Nautical Re¬ 
search Journal (2005)50: 122. 

Special Lectures 

Castro, F., Computers and Ship¬ 
wrecks: The Pepper Wreck Re¬ 
construction as a Virtual Hy¬ 
pothesis, Archaeological Insti¬ 


tute of America J. Richard Steffy 
Lecture, Spokane Northwest Mu¬ 
seum of Arts and Culture, Wash¬ 
ington State, March 4, 2009. 

Castro, F., Computers and Ship¬ 
wrecks: The Pepper Wreck Re¬ 
construction as a Virtual Hy¬ 
pothesis, Archaeological Insti- 



Remains of the hull exposed in 1996 
(Francisco Alves). 


tute of America George H. For¬ 
syth, Jr. Lecture, University of 
Iowa, Iowa, October 6, 2008. 

Castro, F., Sailing a Portuguese 
Indiaman. Archaeological 
Institute of America Danyale Z. 
English Lecture. Washington 
DC Society. February 2007. 

Castro, F., The Pepper Wreck: 
Excavating and Reconstructing 
an Early 17 th Century Portu- 
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guese Indiaman. Archaeological 
Institute of America Danyale Z. 
English Lecture. The Archaeolo¬ 
gy Society at Staten Island. Feb¬ 
ruary 2007. 

Castro, F., The Pepper Wreck: 
Excavating and Reconstructing 
an Early 17 th -Century Portu¬ 
guese Indiaman. Archaeological 
Institute of America McCann 
and Taggart Lecture Series in 
Underwater Archaeology. West¬ 
ern Illinois Society, Monmouth 
College. November 2005. 

Castro, F., The Pepper Wreck: 
Excavating, Reconstructing and 
Rigging an Early 17 th -Century 
Portuguese Indiaman. Archaeo¬ 
logical Institute of America 
McCann and Taggart Lecture 
Series in Underwater Archaeolo¬ 
gy. Oberlin-Wooster Society, 
College of Wooster. November 
2005. 

Castro, F., The Pepper Wreck: 
Excavating and Reconstructing 
an Early 17 th -Century Portu¬ 
guese Indiaman. Archaeological 
Institute of America McCann 
and Taggart Lecture Series in 
Underwater Archaeology. 
Cleveland Society, Cleveland 
Museum of Natural History. No¬ 
vember 2005. 


Castro, F., The Pepper Wreck: 
Excavating and Reconstructing 



Preparing to dive in the winter of 1996 
(Augusto Salgado) 


an Early 17 th -Century Portu¬ 
guese Indiaman. Archaeological 
Institute of America McCann 
and Taggart Lecture Series in 
Underwater Archaeology. Kent- 


Akron Society, University of 
Akron. November 2005. 

Castro, F., The Pepper Wreck: 
Rigging a Portuguese Indiaman. 
Archaeological Institute of Ame¬ 
rica McCann and Taggart Lectu¬ 
re Series in Underwater Ar- 



Raising diagnostic timbers in 1999 
(Guilherme Garcia). 


chaeology. Western Illinois 
Society, Monmouth College. 
November 2005. 


Keynote Addresses and Invited 

Talks 

Castro, F., A rqueologia 
Subaquatica e Historia da 
Nautica - A bordo de uma nau 
da India em 1600, Faculdade de 
Letras da Universidade de 
Lisboa, April 16 2010. 

Castro, F., Keynote Address. Re¬ 
constructing an early 17th- 
Century Portuguese Indiaman, at 
‘ArsNautica’, International Sym¬ 
posium. Maritime Archaeology 
and History of the Middle Ages 
and the Post-Medieval Period. 
Dubrovnik, Croatia, 7-9 Septem¬ 
ber 2009. 


Castro, F., Life A board a Portu¬ 
guese India Nau, Trinity Univer¬ 
sity, San Antonio, TX. Invited by 
the Southwest Texas Archaeo¬ 
logical Society and Trinity Uni¬ 
versity. September 21, 2007. 

Castro, F., Reconstructing a Por¬ 
tuguese India Nau, Trinity Uni¬ 
versity, San Antonio, TX. Invi¬ 
ted by the Southwest Texas Ar¬ 
chaeological Society and Trinity 
University. September 20, 2007. 

Castro, F., Reconstructing a Por¬ 
tuguese India Nau, Freer Gal¬ 
lery, Smithsonian Institution, 
Washington D.C. Invited by the 
Portuguese Foreign Office. 
August 25, 2007. 

Castro, F., A reconstruqao de 
uma nau da India do inicio do 
seculo XVII. Segundo Cur so de 
Verao: Historia da Nautica, 
Lagos, Portugal. June 2007. 

Castro, F., Sailing the Pepper 
Wreck. Texas A&M University 
Nautical Archaeology Program 
Shipwreck Weekend, College 
Station, Texas, April 2007. 

Castro, F., and N. Fonseca. A 



Drafting a floor timber at 1/1 scale 


bordo da nau de SJB2, ‘The Pep¬ 
per Wreck’ XIII Reunion Inter- 
nacional de Historia de la Nauti¬ 
ca y de la Hidrografia. Borja, 
Spain, November 2006. 1 

Castro, F., and N. Fonseca. Re¬ 
construction de una nao da la 
India de los initios del siglo 
XVII. Nossa Senhora dos Marti- 
res, I606?,lls Jomadas de Uni- 
versitarias de Arqueologia 
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Subacuatica, Universidad de 
Huelva, Huelva, Spain. Invited 
by the University of Huelva. 
Paper delivered by Mr. Claudio 
Lozano, 28 to 30 November 
2005. 

Castro, F., O aparelho da nau de 
SJB2, ‘The Pepper Wreck’, XII 
Reunion Intemacional de Histo- 
ria de la Nautica y de la Hidro- 
grafia. Medina del Campo, 
Spain, November 2004. 1 

Castro, F., The Pepper Wreck, 
International Workshop on Nau¬ 
tical Archaeology, Bodrum, Tur¬ 
key, Invited by the Turkish Min¬ 
ister of Culture. June 2-9, 2002. 

Castro, F., The Pepper Wreck: 
Final Report. Shipwreck Week¬ 
end, Texas A&M University, 
2002. 

Castro, F., The Pepper Wreck, at 
the 32 nd Annual Meeting of the 
Society for Historical Archaeolo¬ 
gy Annual Conference, Quebec 
City, Canada, Invited by 
CNANS, the Portuguese state 
agency for nautical archaeology. 
January 2000. 

Castro, F., The Sao Juliao da 
Barra Project 1999. INA Annual 
Board Meeting, Dallas, January 
2000. 

Castro, F., The Sao Juliao da 
Barra Project 1998 at INA An¬ 
nual Board Meeting, Dallas, Jan¬ 
uary 1999. 

Castro, F., The Pepper Wreck, 
Galveston Seaport Museum, No¬ 
vember 1999. 

Castro, F., A 17 th -Century Wreck 
at the Mouth of the Tagus River. 
Shipwreck Weekend, Texas 
A&M University 1999. 

Castro, F., A n East Indiaman off 
the Lisbon Sandbar at Brown 
Bag Talks, Anthropology De¬ 
partment, Texas A&M Universi¬ 
ty, 1998. 

Castro, F., The Pepper Wreck, 


Invited Lecture in the course 
ANTH628 - New World Seafar¬ 
ing, Texas A&M University, 
1998. 

Castro, F., The remains of a Por¬ 
tuguese Indiaman at Tagus 
mouth, Lisbon, Portugal (Nossa 
Senhora dos Martires, 1606?), 
International Symposium 
‘Archaeology of Medieval and 



Excavating a trench underneath a por¬ 
tion of the hull remains removed 
(Guilherme Garcia). 


Modem Ships of Iberian-Atlantic 
Tradition’, Lisbon, 1998. 


Papers 

Castro, F., and Fonseca N., “Nau 
de Sao Juliao da Barra: Balango 
de uma Decada de Investigagao,” 
in Carvalho, A. and Fernandes, 
M.A., eds., O Tempo Resgatado 
ao Mar, catalogo da exposicao, 
Lisbon: Museu Nacional de 
Arqueologia / Direcgao Geral do 
Patrimonio Cultural. Imprensa 
Nacional - Casa da Moeda, 

2014,123-133. 

Santos, T., Fonseca, N., Castro, 
F., and Vacas T., “Loading and 
Stability of a Late 16 th Century 


Portuguese Indiamen,” in Journal 
of Archaeological Science 
(2012) 39: 2835-2844. 

Ciortan, C., and Fonseca, N., 
"Numerical simulations of the 
sails of a xvith century Portu¬ 
guese nau" MARINE 2011, In¬ 
ternational Conference on Com¬ 
putational Methods in Marine 
Engineering, L. Ega, E. Onate, J. 
Garcia, P. Bergan and T. Kvams- 
dal (Eds.), CIMNE, Barcelona, 
2011 . 

Castro, F., Fonseca, N. and 
Wells, A., “Outfitting the Pepper 
Wreck” Historical Archaeology 
(2010)44.2:14-34. 

Fonseca, N., Castro, F., Vacas, 

T., Santos, T., “Sailing Charac¬ 
teristics of a 16th-Century Portu¬ 
guese Nau,” in C. Horrel and M. 
Damour, eds., Proceedings of the 
2010 Annual Meeting of the So¬ 
ciety for Historical Archaeology, 
Amelia Island, Florida, 2010. 
Columbus, OH: ACUA, 2010: 
114-122. 

Fonseca, N., Figueiredo, M., 
Vacas, T., and Castro, F., 2009, 
“Projecto e construgao de um 
modelo para testes da nau Nossa 
Senhora dos Martires ”, Encontro 
Nacional de Engenharia Naval 
(o Transporte Marltimo e Fluvial 
de Passageiros), 5 de Margo 
2009, Lisboa, (published in a CD 
edition 2010). 

Fonseca, N., Santos, T., 2009, 
“Previsao do diagrama polar de 
velocidades para uma Nau da 
India de 600 toneis”, Encontro 
Nacional de Engenharia Naval 
(o Transporte Marltimo e Fluvial 
de Passageiros), 5 de Margo 
2009, Lisboa. 

Castro, F., Fonseca, N., and 
Oliveira, T., “Rigging an early 
17 th Century Portuguese India¬ 
man,” in Castro, F. and Custer, 
K., eds., Edge of Empire. Pro¬ 
ceedings of the Symposium held 
at the 2006 Society for Historical 
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Archaelogy Annual Meeting Sac¬ 
ramento, California, Lisbon: 
Caleidoscopio, 2008. 

Castro, F., “Rigging the Pepper 
Wreck. Part II: Sails”, Interna¬ 
tional Journal of Nautical Ar¬ 
chaeology, (2009)38.1: 105-115. 

Castro, F. and Fonseca, N., “A 
bordo da nau de SJB2, ‘The Pep¬ 
per Wreck’,” in Rivas, M. G., 
Ed., A etas de la 13. °Reunion 
Internacional de Historia de la 
Nautica y de la Hidrografia. 
Cuadernos de Estudios Borjanos 
50-51:199-235. Borja: Centro de 
Estudios Borjanos, 2008. 

Santos, T., Fonseca, N. and Cas¬ 
tro, F., "Naval Architecture Ap¬ 
plied to the Reconstruction of an 
Early XVII Century Portuguese 
Nau", in Marine Technology, 
(October 2007), 44.4 :254-267. 

Castro, F. and Fonseca, N., 
“Sailing the Pepper Wreck: A 
Proposed Methodology to Un¬ 
derstand an Early 17th-Century 
Portuguese Indiamen”, Interna¬ 
tional Journal of Nautical Ar¬ 
chaeology, (2006) 35.1:97-103. 

Fonseca, N., Castro, F., Santos, 
T., "Levantamento das 
caracteristicas nauticas de uma 
Nau Quinhentista", in A etas das 
XJornadas Tecnicas de Eng. 
Naval (Inovagao e 
Desenvolvimento nas 
Actividades Maritimas), C. 
Guedes Soares and V. Gon^ves 
de Brito, eds., Lisboa: Edi?6es 
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Lisbon’s Naval Museum has a window 
dedicated to the Pepper Wreck. 
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Amaral, R., "Martires do Tejo." 
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Belo, M., “O 
tesouro das Indi- 
as” Grande Re¬ 
po rtagem, 
(March 1997) 
8.72. 


This project was 
extensively covered 
in the media be¬ 
cause it was the 
theme of the Portu¬ 
guese Pavillion in 
the World Exhibi¬ 
tion EXPO’98, held 
in Lisbon in 1998 
and 1999, as well as the first pro¬ 
ject carried out by the then newly 


y^APITAL| 



created Centro Nacional de 
Arqueologia Nautica e Sub- 
aquatica, the state agency for 
nautical archaeology created in 


1997. 




Raising a portion of the keel (Guilerme Garcia, 1999). 
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Research: 

Ongoing 

Graduate Work 


Samila Ferreira 

Policies of Memory, Politics of 
Forgetting. Sao Lourengo do Sul, 
Brazil 

2013- Co-Chair: Tom Green 


Samila Ferreira’s research focuses on heritage policies, the enhancement of social memory and its effects 
on the representation/oblivion of social groups in multicultural/multiethnic contexts. In her work she ana¬ 
lyzes public policies in view of their effects towards constructing and promoting narratives of the past. 
Language, power, and politics make our past, and public policies, monuments and legislation are the tools 
with which the narratives are created by every generation. 



The city of Sao Lourengo do Sul 
in Brazil is located on the west 
shore of the Patos Lagoon. The 
city began to receive free laborers 
in 1858 with the arrival of immi¬ 
grants from different parts of Eu¬ 
rope, especially Germany and the 
now extinct Pomerania, occupying 
and cultivating agricultural prop¬ 
erties in southern Brazil. Early on 
this colonial enterprise came to 
depend on water transportation for 
the transport of crops from and 
supplies to the farms. This 
transport was done with sailing 
schooners, regionally known as 
Iates, thereby integrating the colo¬ 


nial region with other naviga¬ 
tion lanes into the Patos La¬ 
goon. Over the years, the de¬ 
mand for schooners in this trade 
attracted many Iates to Sao 
Lourengo do Sul city, whose 
operation expertise and seaman¬ 
ship was mostly Portuguese. 

Since 2005, the municipal ad¬ 
ministration has officially de¬ 
veloped public-private collabo¬ 
rations in order to disseminate 
and promote the German- 
Pomeranian immigrant culture 
in the towns and region. This 
initiative, mainly linked to tour¬ 


ism, has emerged as an economi¬ 
cal alternative for the descendants 
of immigrants living in the rural 
area. The area experienced fre¬ 
quent economic swings as produc¬ 
tion declined and a colonial mono¬ 
culture, especially tobacco, was 
established, impoverishing the 
local population. Since the 1970’s 
a rural exodus of many young 
people is taking place, who seek 
for opportunities outside of the 
rural context. 

In this study the interaction of at 
least two ethnic groups with the 
Portuguese is highlighted. Ac¬ 
cording to Lloreng Prats all ex¬ 
pressions of cultural identity are 
ideological in the sense that they 
are based on narratives, ideas, val¬ 
ues and prejudices. Collective 
memories in any single communi¬ 
ty are frequently different for dif¬ 
ferent social and cultural groups, 
and the state sponsorship of any 
particular narrative risks the estab¬ 
lishment of a collective memory 
that silences important voices or 
historical events. 

We will discuss the problems re¬ 
lated to the establishment of offi¬ 
cial narratives, collective memo¬ 
ries and collective amnesia, and 
their relations with the social, cul¬ 
tural, economical and political 
factors at play. 


Jose Antonio de Oliveira Giuumrdes 
House 
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Jacob Rbcmgantz House 
(German partner of a settlement 
enterprise) - Early of 20 th centuries 


Jacob Rbcmgantz House 
Museum of Immigrant 2010 


Louren 9 o do Sul: um lapso de 
memoria?” In: Michelon, F. F.; 
Lima, P. G. (Org.). Cademos 
Memoria e Patrimonio: 
politicos e acervos. Pelotas: 
EGUFPel, 2009, p. 251-264. 

Ferreira, S. P., Dode, M., 
Valenti, R., “Educa 9 ao 
Patrimonial e Arqueologia no 
Projeto de Restauraqao da 
Capela do Taim/RS,” 2008. 

Thiesen, B. V.; Ferreira, S. P.. 
“Isolamento e Exclusao: Os 
vidros do sitio.” 2008. 

FERREIRA, S. P. . Lapso de 
memoria: Os Iates e sua 
importancia na estrutura 9 ao da 
cidade de Sao Louren 90 do Sul 
no inicio do seculo XX.. 2008. 


As Foucault suggested, individual 
and collective identities are the re¬ 
sult of our experience and most 
people accept the reality that the 
media and the existing institutions 
present. In this sense, all collective 
memories silence important parts 
of the past and represent only the 
version of the ruling class serving 
their specific purpose. 

Morality, truth and meaning de¬ 
pend on knowledge and experi¬ 
ence, and are embedded in culture, 
with its consensus and collective 
narratives of the past and the rela¬ 
tions between the different cultural 
and social groups interacting in any 
given community. 

We will frame the question of col¬ 
lective memory as well as collec¬ 
tive amnesia in Sao Louren 90 do 
Sul, in the cultural, social and eco¬ 
nomical context of this multicultur¬ 
al community. We will then ana¬ 
lyze the construction of collective 
memories and consciousness in 
the social context of the different 
powers at play between the domi¬ 
nant and subordinate groups. 


Publications _sy In 

Ferreira, S. P. “O espa 90 
portuario da cidade de Sao 



Clockwise: (1) Aboard in the late Jaguarao ; the man wearing the white clothes is 
the late’s master, at the helm is a sailor, the boy in the background holding the rope 
is the apprentice, and the man sitting in the background is the renowned photogra¬ 
pher of that time, Bruno Pruske. Undated, author’s personal collection. (2) Personal 
tools of sailor Mr. Lourengo Martins. From left to the right: thimble, fid and small 
knife for cutting up points. Recorded by the author on 01/04/2010. (3) Rovere Ship¬ 
yard workers in Sao Lourengo do Sul. Undated. Mrs. lolane Rovere Montezuma 
Personal archive. (4) Rovere Shipyard workers repairing the late Federal. Undated. 
Mrs. lolane Rovere Montezuma Personal archive. 
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Kotaro Yamafune 

Modeling the Pepper Wreck 


2012 - 


The aim of this project is to reconstruct a 3D model of a 17 th century Portuguese Merchantman based on 
both the archaeological data and historical documents, such as contemporary shipwright treatises, jour¬ 
nals, and iconography. During the last decade, the quality and availability of 3D software has opened up 
new avenues of research in nautical archaeology. Commercial and over the counter software allows re¬ 
searchers to model and test their hypotheses about the complex spaces that form the interior of a ship. 


Three-D software permits a 
quick and relatively easy imple¬ 
mentation of changes, correc¬ 
tions, as well as the testing of 
hypotheses generated from un¬ 
clear written sources, both textu¬ 
al and iconographic. Moreover, 
high-end reconstructions of ar¬ 
chaeological ships are effective 
tools to discuss and improve 
knowledge about shipbuilding, 
both at scholarly and popular 
levels. 


I will attempt a full scholarly re¬ 
construction of a large oceango¬ 
ing ship based on the research 
developed in the Ship Recon¬ 
struction Laboratory from the 
data retrieved from the Pepper 
Wreck, an early 17 th century Por¬ 
tuguese Indiaman lost near Lis¬ 
bon on its return voyage from 
India. It has been tentatively 
identified as Nossa Senhora dos 
Martires, lost in 1606. Although 
its authors admit that theirs is 
just a conjectural reconstruction, 
based on scarce archaeological 



The hull, masts and spars ready (Kotaro 
Yamafune). 


remains, I have chosen this ship¬ 
wreck because of the amount of 
data available about its concep¬ 
tion, construction sequence, hull 
structure, rigging arrangement, 
crew, passengers, victuals, and 
cargo. 

I plan to create a visualized anat¬ 
omy of a late 16 th or early 17 th 
century Portuguese merchantman 
for both scholars and the general 
public, using archaeological and 
historical data. To achieve this 
goal my reconstruction of the 
ship shall be composed of the 
ship hull, rigging, cargo, as well 
as aspects of life on board, such 
as the space appropriation by 
crew and passengers. 

The cooperation between the 
Nautical Archaeology Program 
and the Department of Visualiza¬ 
tion (Vizlab) dates back to the 
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Set of lines used to model this version of the reconstructed Pepper Wreck (Kotaro 

Yamafune). 


Dr. Filipe Castro, and both have 
successfully demonstrated the 
enormous potential of the coop¬ 
eration between the Vizlab and 
the Ship Reconstruction Labora¬ 
tory. 

A third project, Kelby Rose’s 
reconstruction of Vasa, is now in 
progress and this project will be 
framed within the same theoreti¬ 
cal lines using 3D software to 



Masts, yards, and Standing rigging 
(Kotaro Yamafune). 


develop a model of the Pepper 
Wreck. This model will synthe¬ 
size all the present knowledge 
about this ship, summarize the 
most important remaining ques¬ 
tions regarding its reconstruc¬ 
tion, and present the data in a 
clear and easy to use way to both 
the scholarly and the general 
public. 

Yet another project using com¬ 
puter graphics as a tool to better 
understand the conception and 
construction of a ship is being 
developed by Jose Luis Casaban, 
and is a study of the Spanish al- 
miranta Nuestra Senora del Jun- 
cal, lost off the coast of Mexico 
in 1631. 



mid-1990s, when the computer 
animation students developed 
models of the War of 1812 brig 
Eagle, reconstructed by Dr. Kev¬ 
in Crisman, and the Dutch inland 
vessel Oost Flevoland B 71, da¬ 
ting to c. 1600 and reconstructed 
by Dr. Fred Hocker. 

During the last decade the 
ShipLAB collaborated on anoth¬ 
er two projects with the Vizlab. 
The first consisted of a recon¬ 
struction of the interior volume 
of the Pepper Wreck (Audrey 
Wells) and the arrangement of 
the cargo and victuals, while the 
second explored the relations 
between the registered capacity 
and displacement in a 16 th centu¬ 
ry Iberian merchantmen (Justus 
Cook). Both projects were ori¬ 
ented by Dr. Frederick Parke and 



Dimensions of masts and spars. Kotaro Yamafune proposal. 
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Samuel Cuellar 

A History of Ship Bells 

2012 - 


The early use of bells on ships may be related to the necessity of signaling a vessel’s presence in the fog. 
However, only a handful of ship bells are known historically and archaeologically from the period dating 
before AD 1705. To make better sense of the centuries represented, we sorted them by date below along 
with its known information. 



The goal of this study is to deter¬ 
mine when, where, and why 
bells appeared aboard ships in 
Europe, sometime prior to the 



Bell allegedly recovered by sport divers 
from a shipwreck site near Figueira da 
Foz, Portugal, possibly the Spanish 
ship San Salvador, lost in that area in 
1555 (Courtesy CNANS). 

mid-to-late 15 th century. 

Both archaeological and histori¬ 
cally known bells will be used to 
analyze religious, practical, and 
decorative functionality in rela¬ 
tion to shipboard life and as 
compared to know land-based 
bells in churches and elsewhere. 


Above: Fragmnet of a bell from Sao 
Juliao da Barra, Portugal (Courtesy 
CNANS). 


By defining these factors, a bet¬ 
ter understanding of the circum¬ 
stances leading up to their place¬ 
ment aboard ships can be real¬ 
ized. In addition, a survey of all 
known and accessible extant ar¬ 
chaeological bells will be done 
to determine if certain character¬ 
istics can provide an accurate 
designation of date and country 
of origin. These will include size 
and weight, physical markings, 
inscriptions, decorative elements, 
metal composition, and shape 
and construction method. 



Possible fragment of a bell from Sao 
Juliao da Barra, Portugal (Courtesy 
CNANS). 


A handful of ship bells are 
known historically and archaeo¬ 
logically from the period dating 
before AD 1705. To make better 
sense of the centuries represent¬ 
ed, they have been sorted by 
date. 



Fragment of a bell from Cabo Raso, 
Portugal, from the site of the 1696 ship¬ 
wreck of an Italian ship named Grande 
Principessa di Toscana (Courtesy 
CNANS). 

A database of all known infor¬ 
mation regarding archaeological 
and historical ship bells through 
1750 is being developed to aid in 
determining the extent of rele¬ 
vant examples that have been 
discovered either through exca¬ 
vation, chance, or in historical 
archives. It is hoped that by sort¬ 
ing these bells by date, country, 
metal composition, and stylistic 
features, a better understanding 
of ship bell evolution will be re¬ 
vealed. Another goal of this data¬ 
base is to provide quick and easy 
access to information for re¬ 
searchers. By providing a cen¬ 
tralized location of known ship 
bell data, identification of a ship¬ 
wreck’s time period and country 
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of origin may prove expedited 
through the use of the bell, if 
found. 

The successful creation and 
completion of this database 
depends on the accessibility 
and accurate reporting of ship 
bell data. In several examined 
archaeological reports, data 
provided are either incomplete 
or missing in its entirety, other 
than a passing mention a ship 
bell was recovered. Likewise, 
bells have been recovered by 
local fishermen, treasure hunt¬ 
ers, and sport divers and rest in 
private collections or are 
housed in museums where they 
sit unstudied. Bringing these 
sources to light is essential to 



an accurate picture of ship bells prior to 1750. 


At this stage of the research we 
are collecting data from ar¬ 
chaeological publications, his¬ 
torical accounts, and icono- 
graphical evidence. 

We hope to gather enough in¬ 
formation to reconstruct the 
history of ship’s bells in the 
North Atlantic and the Medi¬ 
terranean. 

4 > 


Bells By Century 


ail 

15th Centiry 16th Century 17th Century 18th Century 

(Until 1705) 



Bells by Metal Type 



0 V----- 

Brass Bronze Unknown 


81 






























Nicholas Budsberg 

Renaissance and the 
Ships of Discovery 

2011 - 


The Iberian discoveries are part of the Renaissance cultural revolution, and its ships and boats cannot be 
studied outside this context. Connected by the sea, during the 15 th and 16 th centuries the world as seen by 
the Europeans never stopped growing. Although the ships of exploration do not seem to have gathered 
much attention from the intellectual elites until later in the 16 th century, it is likely that the desire for 
learning and discovering that framed this period impacted their conception and construction. 



The economic advantages of 
the newly opened maritime 
trade routes were obvious. 
Although sailing around the 
African continent was a long 
an dangerous endeavor, a 
small ship with 150 tons of 
capacity could car¬ 
ry the cargo of 
1500 camels and 
stay away from 
most thieves, war¬ 
lords, tolls and tax¬ 
es. 

During these two 
centuries the con¬ 
ception and con¬ 
struction of ocean¬ 
going ships 

evolved and blend¬ 
ed along the Atlan¬ 
tic coasts of the 
Iberian Peninsula, 
a region situated 
on the nexus of 
two diverse seafar¬ 
ing worlds: the 
Mediterranean and 
the North Atlantic and Baltic. 

What emerged from this 
‘Atlantic Tradition’ was a 


Above: 15th century cog graffiti on the 
walls of Batalha monastery, Portugal. 


flush-laid, skeleton-built, two 
or three-masted vessel that 
paired new arrangements of 
square and lateen sails for its 
rig. Construction details and 
phases, or transitions in devel¬ 
opment, are still largely un¬ 


known, and the answers to 
these questions and others can 
only be found through archae¬ 
ological research. 

This project proposes to gath¬ 
er and research the available 
archaeological data pertaining 
to 15th and early 16th century 


ships and interpret and eval¬ 
uate it in the context of the 
cultural, economic and po¬ 
litical history of Europe. 

Modem nautical archaeolo¬ 
gy has contributed much to 
Iberian maritime 
studies since the 
field’s inception 
inthel960’s. Ini¬ 
tial research into 
early European 
shipwrecks in the 
New World began 
in the 1980’s and 
continued into the 
1990’s with stu¬ 
dents from Texas 
A&M, although 
historical research 
into this time peri¬ 
od dates back to 
the late 19 th centu¬ 
ry with the com¬ 
ing 400 th anniver¬ 
sary of 1492. The 
public’s interest 
with Christopher 
Columbus, the Nina, Pinta, 
and the Santa Maria, and 
other contemporary explor¬ 
ers and their ships has not 
dwindled over the years, as 
many recent studies and re¬ 
constructions have been 
done regarding these vessels 



It is said that the keel of one of Amerigo Vespucci’s ships hang from the 
ceiling of Lisbon Cathedral—together with other curiosities from the Por¬ 
tuguese discoveries—until the earthquake of 1755. 
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and others, although not enough 
is known about the caravels and 
naos of the exploration period to 
accurately reproduce one. 

This dissertation will focus on 
the shipwrecks that are currently 
known but have yet to be thor¬ 
oughly investigated. In the New 
World the Highboume Cay 
wreck has been partially exca- 
vatd, the Bahia Mujeres ship¬ 
wreck surveyed, and the Playa 
Damas shipwreck salvaged. On¬ 
ly one early 16th century ship¬ 
wreck has been excavated so far 
- the Molasses Reef wreck in the 
Turks and Caicos - and the tim¬ 
ber remains were scarce and par¬ 
tially destroyed by treasure hunt¬ 
ers before the excavation. In Eu¬ 
rope a handful of shipwrecks 
from this period has been exca¬ 
vated but not entirely published. 

We intend to inventory the infor¬ 
mation available and try to make 
sense of it in the context of the 


history of the Renaissance, as 
these were among most complex 
objects built in their time. Their 
study will teach us about our 


Remains of a 15th century ship found in 
Lisbon at Largo do Corpo Santo (Kevin 
Gnadinger). 

technological history and inge¬ 
nuity, and will help us under¬ 
stand the first step in the history 
of globalization. 
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Rodrigo Torres 

Stranded Shipwrecks of Southern Brazil 

2010 


In the southernmost coast of Brazil, an extensive and scarcely populated sandy shore nearly 400mi long, is 
home of stranded ships representing various periods of navigation in the southwestern Atlantic (Annex 1). 
Preliminary investigations suggest a greater occurrence of maritime accidents in the last 200 years, espe¬ 
cially in the nineteenth-century, due to the losses of merchant sailing vessels engaged in newly opened 
trading routes between Europe, North America, Southern Brazil and River Plate provinces. 


In fact, the nineteenth-century 
was an interesting period 
filled with opportunities for 
the nations situated along the 
margins of the Atlantic 
rim. New political con¬ 
ditions and the liberali¬ 
zation of seaborne 
commerce early in the 
century provided con¬ 
ditions for Brazilian 
port cities to engage 
Atlantic trading net¬ 
works. By this time, 
the Atlantic Ocean was 
already a well- 
established commercial 
and cultural venue, 
where merchant ves¬ 
sels from various parts 
of the world transport¬ 
ed goods, peoples and 
ideas along with the 
development of mod¬ 
em economics. In 
southern Brazil, the 
small port city of Rio 
Grande would hence 
flourish as an im¬ 
portant co mm ercial 
center of Atlantic 
South America. 


do Sul seashore, southern 
Brazil. The shipwrecks were 
found partially buried in wet 
and dry sections of the beach. 
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tion of the wreck remains and 
the interpretation of archaeo¬ 
logical data (Torres, 2012). 
The methodological approach 
will focus on understand¬ 
ing the cultural and natu¬ 
ral formation processes 
behind the occurrence 
and distribution of the 
shipwrecks. 


-►Material which 

floated away 


► Material 
salvaged 


► Material wtoch 
disintegrated 


Observed Sea - bed 
Distribution 


Flow diagram showing Muckelroy conceptual model of 
natural factors involving the development of a wreck 

Muckelroy, 1978: 282 ). 


The main goal of this research 
is to study late modem Atlan¬ 
tic mercantile maritime cul¬ 
ture through the archaeologi¬ 
cal investigation of stranded 
shipwrecks found in the inter¬ 
tidal zones of the Rio Grande 


These sections profile an al¬ 
ternation of cyclical 
(seasonal) and non-cyclical 
(meteorological) events such 
as natural flooding, burial and 
exposure. These events have 
significant implications for 
the preservation of the materi¬ 
als studied, for the distribu¬ 


Stranded shipwreck sites 
often occur in highly dy¬ 
namic sedimentary envi¬ 
ronments, posing major 
challenges in terms of 
preservation and coher¬ 
ence of the archaeologi¬ 
cal data. Beach environ¬ 
ments are among the 
most energetic and com¬ 
plex depositional systems 
in the world’s oceans 
(King, 1972; Zenkovich, 
1967), where multi¬ 
directional wind, waves 
and currents affect sedi¬ 
ment transportation 
and depositional pat¬ 
terns, as much as it 
does with artifact dis¬ 
tribution on the wreck 
site. These sites typically con¬ 
sist of widely scattered mate¬ 
rials located either in the in¬ 
tertidal zone or above the high 
-tide line. The literature refers 
to these sites as ‘scattered’ or 
‘scrambled’ (see Delgado, 
1984, 1985, 1997; McNinch 


cultural and 
site (After 
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et al., 2006; O’Shea, 2002; 
Russel, 2002; Muckleroy, 
1975). 

Understanding the particulari¬ 
ties of wreck sites 
formation has been a 
focus in the field of 
shipwreck archaeolo¬ 
gy since its origins in 
the 1960’s (Dumas, 

1962; Bass, 1966). It 
initially developed 
around issues of de¬ 
fining wreck sites 
typologies and dis¬ 
cussing the coher¬ 
ence of archaeologi¬ 
cal record in relation 
to the physical char¬ 
acteristics of the un¬ 
derwater environ¬ 
ment (Dumas, 1962, 

1972; Frost, 1962; 
Muckelroy, 1977). 

Due to the privileged nature 
of incredibly rich wreck sites 


The proposed approach to the 
problem of interpretation of 
shore stranded shipwrecks in 
southern Brazil will be delim¬ 
ited by three analytical in- 




30 site plan (Rodrigo Torres) 

off the Mediterranean coast, 
where the ‘microcosms’ of 
ancient people have been in¬ 
vestigated since the 1960’s, 
the sub-discipline of nautical 
archaeology has mostly been 
associated with the excavation 
of well-preserved, near- 
pristine shipwreck sites (see 
Bass, 1972; 1983). Early pub¬ 
lications have thus somewhat 
disregarded the significance 
of shallow and scattered ship 
remains, due to their pre¬ 
sumed little coherent infor¬ 
mation content (Dumas, 1962, 
1972; Frost, 1962). 


Site 3: NAV Fakir (Rodrigo Torres) 

stances, or contexts: 1) the 
coherence of structures and 
artifacts at individual sites; 2) 
their distribution in space; 
along the Rio Grande do Sul 
seashore, as well as in time; 
and 3) the southwest Atlantic 
Ocean as a space for the cir¬ 
culation of maritime culture, 
where the merchant ship and 
its material culture are part of 
a macro-regional sphere of 
circulation of goods, people 
and ideas during the late 
Modem period. 


Together with a team of ar¬ 
chaeologists and geomorphol¬ 
ogists from the Federal Uni¬ 
versity of Rio Grande in Bra¬ 
zil, we started in 2011 a field 
experiment in site 
formation process¬ 
es, designed to pro¬ 
vide a base for 
long term monitor¬ 
ing of the archaeo¬ 
logical remains in 
relation to environ¬ 
mental variability 
in these exception¬ 
ally dynamic 
wreck sites. A pilot 
site was thus cho¬ 
sen and bench¬ 
marks were in¬ 
stalled in a conven¬ 
ient position near 
the wreck. Each 
hull feature was 
tagged with five permanent 
control points and surveyed 
with the aid of a digital topo¬ 
graphic instrument (Total Sta¬ 
tion). 
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Chris Cartellone 

The Nevis Project: A Survey of Nevis Island 
Shipwrecks 

2009 - present 


On 25 January 1782, during the Battle of Frigate Bay, HMS Solebay wrecked in shallow waters off the 
southwest coast of Nevis in the Lesser Antilles. Captain Charles Holmes Everitt scuttled the wreck by det¬ 
onating 160 barrels of gunpowder to prevent capture to the pursuant French. On 26 March 2010 a team 
from the Nevis Historical and Conservation Society (NHCS), the Nevis Air and Seaport Authority 
(NASPA), and Envision Mapping UK Ltd. discovered what appears to be remains of the Solebay ship¬ 
wreck. In June 2010 Chris Cartellone, PhD student in the Nautical Archaeology Program at Texas A&M 
University, conducted a pre-disturbance investigation to assess the wreckage and recommend plans for 
future studies.. 


\ 


W ... 

t 

Site plan (Chris Cartellone). 




During the closing years of the 
American Revolutionary War, 
France attempted to capture the 
wealthy British-controlled sugar 
islands of St. Kitts and Nevis. 
The British responded by send¬ 
ing 22 warships from Antigua, 
under the command of Rear Ad¬ 
miral Sir Samuel Hood, to meet 
the 21 French ships. 

As Hood’s fleet rounded the 


southern coast of Nevis and 
sailed north to engage the 
French, the English frigate Sole- 
bay ran aground in the shallow 
waters just offshore. Separated 
from the line, and under enemy 
fire, Captain Charles Holmes 
Everett ordered his crew ashore, 
and set Solebay on fire lest she 
fall into enemy hands. After 
burning for an hour, the frigate 
blew apart due to the 160 barrels 


of gunpowder aboard. Though 
they lost the vessel, the British 
won a tactical victory against the 
French fleet and succeeded in 
halting the invasion. 

The remnants of this vessel have 
remained scattered across the 
ocean floor since its loss in 1782. 
Discovered in March 2010 by an 
ad hoc team of Nevisian and in¬ 
ternational researchers, the au- 
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thor went to the site in 2011 with 
simple and clear goals: delineate 
the site, identify materials, af¬ 
firm or deny the wreck as Sole- 
bay, and establish a precedent 
for high quality underwater ar¬ 
chaeological investigations on 
Nevis. It is expected this prece¬ 
dent will allow the author to lo¬ 
cate and study other shipwrecks 
in Nevisian waters, thereby re- 



Gun C - Carronade, muzzle to right. 
(Photo: Chris Cartellone). 


vealing the maritime history of 
Nevis through underwater ar¬ 
chaeology. 

While Solebay may have been 
subject to salvaging, metal mate¬ 
rials still remain on the seafloor 
including cannon, carronades, 
ballast, musket balls, copper 
tacks and keel staples, and vari¬ 
ous encrusted artifacts. 

To record the artifacts, the au¬ 
thor led a research team of facul¬ 
ty, students, and volunteers from 
multiple institutions for a month 
this summer. Techniques con¬ 
sisted of scuba diving with direct 
measurements, bearing-distance 
relationships, circle searches, 
photography and video record¬ 
ings, metal detecting, and use of 


INA’s magnetometer to help lo¬ 
cate cannons or ballast in the 
greater debris field. The team 
has identified a total of six guns, 
including two carronades that 
are both unique in their design. 

Publications 

Parkoff, J., and Cartellone, C., 
2012. “HMS Solebay Ship¬ 
wreck: An 18th-Century British 
Frigate in Nevis, West Indies.” 
in CM A C News and Reports 
3.2: 8-10. 
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Randal Sasaki 

Research at the Battle of Bach Dang 
River, Vietnam (1288) 

2008 - present 


Looking at a history of any particular nation, there will always be a few historically significant events 
that shaped the ethos of the nation and its people. One such event, for Vietnamese history, is the battle of 
Bach Dang River fought in 1288 C.E. 


In the late Middle Age, the Mon¬ 
gols were a powerful force in 
East Asia. The Mongol conquest 
of the territory under the South¬ 
ern Song dynasty, in the late 
13th century, was a dramatic 
event, as Southern China was the 
economic, cultural, and techno¬ 
logical center of the Asian world. 


The Southern Song dynasty pos¬ 
sessed the strongest naval forces 
in the region, and many ships 
were equipped with compasses 
and ordnance. A competent lead¬ 
er, that Kublai Khan conquered 
and subdued China, a deed that 
not even the native Han Chinese 
were able to achieve. It was the 


first time that China was united 
since several centuries. 

Khublai’s achievements up to the 
failed invasion of Japan were 
almost a perfect record of suc¬ 
cessful accomplishments. After 
he learned about the failure of 
his plan to invade Japan, in 1281, 
Khublai began planning a third 
invasion of the Island nation. 
However, many of his officials 
opposed the plan - the people 
also showed their opinion 
through popular revolts. Khublai 
Khan eventually decided not to 
invade Japan, but as many ships 
had been already built he decid¬ 
ed to invade Vietnam instead. 

Khublai decided to send both 
land and naval forces against Vi¬ 
etnam in 1288. The Mongols 
had been interfering with politics 
in Southeast Asia for some time, 
and this was not the first time the 
Mongols invaded that country. 

One must note this was the last 
time that the Mongols attempted 
conquest of Vietnam, and their 
failure represents a significant 
event in the country’s history. 

In Bach Dang battle the country 
of Dai Viet (today's Northern 
Vietnam) successfully defended 
the nation from the invading 
Mongol Empire. It is said that 
the Vietnamese set up a trap by 
planting numerous wooden 
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stakes along the Bach Dang Riv¬ 
er and waited for the enemy's 
fleet to arrive. 

By luring the enemy to the field 
of stakes at the changing of the 
tide, Vietnamese were able to 
immobilize the fleet and suc¬ 
cessfully crush the invading ene¬ 
my. In the 1950s and 1960s, a 
large number of wooden stakes 
were discovered at the town of 
Yen Hung in Quang Ninh Prov¬ 
ince (location believed to be the 
battle site) and Vietnamese ar¬ 
chaeologists determined that the 
stakes were indeed from the bat¬ 
tle of Bach Dang River. 

However, no artifacts from the 
battle - other than the wooden 
stakes - were found. In fact, 
there are still numerous ques¬ 
tioned to be answered. Did the 
battle really took place at the 
site? Where did the ships disap¬ 
pear? What were the main battle 
strategies, and why were the 
stakes placed where they are? In 
2008, initiated by Randall Sasa¬ 
ki, in coo[eration with the Mari¬ 
time Archaeology Program at 
Flinders University and the Insti¬ 
tute of Archaeology at Hanoi, 



Bach Dang Stakes Displayed at Nation¬ 
al Museum in Hanoi. 



Excavation conducted by Vietnamese Archaeologists. 


created an international research 
team to answer these questions. 

A series of surveys and excava¬ 
tions have been conducted, sup¬ 
ported by various organizations 
including the National Geo¬ 
graphic Society. 

Despite the fact that no ship¬ 
wreck has been located as of yet, 
the project revealed many as¬ 
pects of the Vietnamese battle 
strategies and led to the discov¬ 
ery of new "stake-fields" which 
are now registered as national 
historic sites. 

The project has gained national 
attention in Vietnam, initiating 
other nautical and underwater 
archaeology related projects in 
the country. 

Its importance lies on its relation 
with a wider project, developed 
in cooperation with Jun Kimura, 
a PhD graduate from Flinders 
University, aiming at establish¬ 
ing a taxonomy and evolution of 
Asian watercraft. For several 
years now, these two researchers 
have collected data, developed, 
and refined a typology of ocean¬ 
going Asian watercraft, which 


gets more complex and sophisti¬ 
cated as data about Asian ships 
and boats is found and retrieved. 


Publications 

Sasaki, R. et. al. “The Archaeol¬ 
ogy of Battle - Magnetic Survey 
of Bach Dang in Vietnam.” INA 
Quarterly vol.39. 

Sasaki R. et al. “Archaeological 
Survey of the Bach Dang Histor¬ 
ical Battle Field” INA Annual 
2011 . 

Sasaki R. et al. “The Bach Dang 
Battle Site Survey Project 
2009.” INA Annual 2009. 

Le Thi Lien et al. 
“Understanding the Bach Dang 
Battlefield from recent research 
results.” Asia-Pacific Regional 
Conference on Underwater Cul¬ 
tural Heritage Proceedings, 

"Reconstructing the Ships from 
the Mongol Invasion (Japanese)" 
Kikan Kokogaku (Archaeology 
Quarterly). 
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Charles J ustus Cook 

A Parametric Model of the 
India Naus 

Chair: Frederick Parke, VizLAB 
MA, 2010-2011 


This interdisciplinary project combined the disciplines of nautical archaeology and computer visualiza¬ 
tion in order to create an interactive virtual reconstruction of a Portuguese nau. Information about the 
shipbuilding process was gathered from 16 th and 17 th century treatises by Fernando Oliveira and Joao 
Batista Lavanha . Eight registered tonnage formulas from the 16 th and 17 th centuries were used to esti¬ 
mate the cargo capacity of the reconstructed hulls. Using this information Justus Cook developed an al¬ 
gorithm that creates a parametric computer model of a hull and calculates its registered tonnage. This 
parametric model allows the user to choose between the Oliveira and Lavanha conception recipes, adjust 
the basic dimensions of a ship’s hull (e.g. keel length, beam, depth of hold) to fine-tune the hull shape fur¬ 
ther, and save the information about the hull shape for future editing. The eight registered tonnage esti¬ 
mates are compared to the volume of the parametric hull model below a generic waterline. 


Ship shapes are relatively easy 
to define through a small num¬ 
ber of more or less complex 
curves: 

1. The curve defined by the 
stempost, keel and stem 
post; 

2. The turn of the bilge curve; 

3. The lower whale curve; 

4. The sheer line. 



Basic curves in the generation of hull 
shape. 


In a significant paper entitled 
“Shape Creation in Civil and 
Naval Architecture” (Nowaki 


and Lefevre, eds., Creating 
Shapes in Civil and Naval Ar¬ 
chitecture. Leiden: Brill, 2009: 
3-45) Horst Nowaki argues that 
the evolution of ship shape can 
be analyzed along three axis: 

1. The time axis; 

2. The geometric complexity 
axis; 

3. The axis of tools and meth¬ 
ods of shape creation. 



Basic measurements defining a ship 
hull. 


In this particular study Justus 
was asked to take in considera¬ 
tion only the axis of geometric 
complexity. For the relatively 
short period under analysis the 



Hull shapes generated following one of 
the construction recipes in the ship¬ 
building treatises considered in this 
study (Fernando Oliveira and Joao La¬ 
vanha. 

tools and methods used by ship¬ 
wrights to generate shapes were 
limited and common to the en¬ 
tire region considered (Europe). 

The shapes under study - the 
lower hulls of merchant and 
warships of the sixteenth and 
early seventeenth centuries - are 
relatively easy to model using 
differential geometry, namely 
applying the concept of Gaussi¬ 
an curvature. 

One day we expect to use Paul 
de Casteljau / Pierre Bezier’s 
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Justus’ model was developed in Autodesk Maya. Hull coefficients, displacements and 
capacities calculated from eight different formulas were computed separately and 
displayed in a spreadsheet for comparison purposes. 


from this period that would be 
very interesting to compare. 

Based on these data, this project 
followed the steps indicated on 
the fluxogram below and tried 
to understand the ranges of val¬ 
ues expected for a number of 
parameters, such as hull coeffi¬ 
cients, displacements, and desig¬ 
nated capacities for a small sam¬ 
ple of ships for which we have 
building contracts or other docu¬ 
ments mentioning basic dimen¬ 
sions. 

The results obtained suggest a 
fairly predictive set of variations 
in shape and size throughout the 
period under study, but only fur¬ 
ther research will allow us to 
draw definitive conclusions. 

Citation 


algorithms / curves and explore 
this subject further, but at this 
time we focused on a more im¬ 
mediate problem: to indentify 
and map the knowledge gaps 
encountered when we try to 
model three basic hull types: 
caravels, galleons and naus, 
namely in what pertains to the 
ranges of variations in length, 
beam, and depth of hold within 
each type, and within a period of 
around 150 years (1500-1650). 

Understanding rated capacity 
and displacement becomes the 
first step in such a project. Dif¬ 
ferent countries rated their ves¬ 
sels in terms of capacity based 
on different units and methods. 
After 1530 several formulas 
were adopted to determine a 
ship’s freight capacity. 

There are few studies relating 
different units, formulas, and 
functions, in a way that allows 
meaningful comparisons be¬ 
tween, for example, a ship of 
300 tons in England, circa 1550, 
and a nao of 300 toneladas in 


Spain, in the same year. 

We have, however, a rather ex¬ 
tensive list of basic dimensions 
of European oceangoing ships 


Cook, C. J., 2011. A Parametric 
Model of the India Naus, MS 
Thesis, Department of Visuali¬ 
zation, Texas A&M Uni¬ 
versity 


Input the type of recipe : 

Oliveira 
lavanha 
Fernandez, etc. 


Enter keel length (m) 

O 

Vary one of the diagnostic 
dimensions (m) 

o 


£ 


p 


! Vary another diagnostic 

i=: 

dimension (m) 



p 


We compare and analyze 
the results. 


Computer: 

a) Calculates a list of 
diagnostic dimensions of 
the selected recipe ; 

b) Develops a 3D model; 

c) Measures the model's 
volume below the load 
waterline; 

d) Calculates the Block 
Coeflcient; and 

e) Calculates the registered 
tonnage according to a 
number of different 
contemporary formulas 
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Kotaro Yamafune 

Namban Screens 

MA, 2009-2012 


Namban screens are a well-known Japanese art form that was produced between the end of the 16th cen¬ 
tury and throughout the 17th century. More than 90 of these screens survive today. They possess substan¬ 
tial historical value because they display scenes of the first European activities in Japan. Among the sub¬ 
jects depicted on Namban screens, some of the most intriguing include ships: the European ships of the 
Age of Discovery. 


Namban screens were created by 
skillful Japanese traditional 
painters who had the utmost re¬ 
spect for detail. The scenes de¬ 
picted in them were long 
thought to be accurate represen¬ 
tations of the arrival of the Por¬ 
tuguese merchant ships that car¬ 
ried out the commerce with this 
nation. However, as the author 
has noticed, most of the Europe¬ 
an ships depicted in these 
screens are inaccurately repre¬ 
sented and strangely anachronis¬ 
tic. Only a small collection of 
drawings actually looks plausi¬ 
ble and thus made from stock 
images done in the presence of 



Late 17th or early 18th century Portuguese 
ship according to one of the artists. Ver¬ 
sion C of Museu Nacional de Arte Antiga, 
Lisbon. 

the ships at anchor. 

During his research of a large 
collection of screens, the author 
discovered a series of depictions 


of ships that are very similar to 
those represented on the screens. 
These are maps from the Age of 
Discovery, when the knowledge 
gaps were filled with representa¬ 
tions of the peoples, the flora 
and the fauna of the regions de¬ 
picted, and sometimes with their 
ships and boats. 

What soon became clear is that 
the artists that painted the Nam¬ 
ban screens had access to these 
maps after the return of the 
Tensho Embassy to Europe. 

As it happened in Europe, where 
most ships in paintings resulted 
from copies of stock images, it 



One of the more than 90 Namban screens inventoried. The representation of a Portuguese nau is stylized and highly inaccurate. 
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Another Namban screen: the ship represented is more plausible, and based on a different stock image. 


seems that the Portuguese ships 
are in fact taken from European 
maps by artists that probably 
never saw them. 

After comparing more than 
eighty images the author orga¬ 
nized the ship representations in 
the screens chronologically, and 
established a plausible origin 
and a genealogy of each Nam¬ 
ban ship. 

One particular historical event 
connected Europe and Japan 
right before the production of 
the first Namban screens. This 
event was the first visit of the 
Japanese Christian embassy, the 
Tensho Embassy, to Rome, in 
1582. Its journey to Europe and 
the following visit to the Taiko, 
soon after returning from Eu¬ 
rope, provided an opportunity to 
bring books and charts from Eu¬ 
rope. The first effective leader 
of Japan, Hideyoshi Toyotomi, 
may have been a trigger for the 
production of one of the most 
well-known Japanese artworks, 
the Namban screens. 


Kotaro Yamafune, The Portu- Citation 

guese Century in Japan and the 

Namban Screens. (MA2009- Yamafune, K., 2012. Portuguese 

2012). . Ships on Japanese Namban 

Screens. MA Thesis, Depart¬ 
ment of Anthropology, Texas 
A&M University. 



Detail of one the ships in a Namban screen. Although impressionistic, some images 
are rather accurate and suggest that some of the stock images may have been drawn 

from the actual ships. 
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Kelby Rose 

The Reverse Naval Architecture of Vasa, 
a 17 th -Century Swedish Warship 

2008 - 


On August 10 th , 1628 the Swedish warship Vasa set its sails for the first time, in Stockholm harbor. Its 
construction was personally commissioned by King of Sweden Gustav II Adolf and with its full comple¬ 
ment of 64 cannon, the ship was the most powerful weapon in the world. After sailing less than one nauti¬ 
cal mile, however, Vasa heeled precariously to port, plunging its lowest open gunports underwater. The 
massive warship filled with water and sank rapidly. 


Research 

Vasa remained on the bottom of 
Stockholm harbor for 333 years, 
until it was raised nearly intact in 
1961. It remains the oldest intact 
vessel ever recovered. After more 
than two decades of conservation 
treatment, Vasa went on display in 
a purpose-built museum in 1990. 
The hull and its associated arti¬ 
facts have been the focus of in¬ 
tense archaeological investiga¬ 
tions since the time of its raising, 
yet many fundamental questions 
remain unanswered about the ship. 
Kelby Rose’s dissertation project 
seeks to answer one of these ques¬ 
tions: 

How was the hull of Vasa was 
designed? 

In the early 17 th century, the 
Dutch were famed as the premier 
shipbuilders in Europe and em¬ 
ployed in several countries outside 
of the Dutch Republic. Two 
Dutch master shipwrights, Henrik 
Hybertsson and Henrik Jacobsson, 
oversaw the design and construc¬ 
tion of Vasa’s hull. Construction 
features of the hull confirm that 
the ship was built according to 
17 th -century Northern Dutch 


methods of naval architecture. 
This is particularly significant 
as Dutch shipwrights did not 
design their vessels on paper 

prior to construction - instead 
they designed their vessels by 
eye. It is certain, however, that 
a deliberate mental design 
method was used, just not com¬ 
mitted to paper. Literary and 
archaeological sources indicate 
that these methods were guided 
by a small set of rules of thumb. 
These rules, however, were fre¬ 
quently broken and do not ac¬ 
count for every aspect of a 


ship’s design. The experience and 
judgment of the shipwright filled 
in these gaps and allowed for 
complete design realization. Vasa 
presents archaeologists with an 
unprecedented opportunity to ex¬ 
amine this pro-cess for an intact 
17 th -century vessel. 

Using advanced digital 3D mod¬ 
eling technology, this disserta¬ 
tion project is virtually decon¬ 
structing the hull of Vasa to re¬ 
cover and analyze the underly¬ 
ing system of logic that explains 
its design. 



Vasa bottom planking (Kelby Rose) 
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The sternpost of Vasa (Kelby Rose). 


This project is an important meth¬ 
odological step forward for the 
practice of nautical archaeology. 
Using SolidWorks 3D modeling 
software, Kelby Rose is construct¬ 
ing precise models of the principal 



The stem post assembly (Kelby Rose. 


components of Vasa’s hull. Due 
to concerns about its structural 
integrity, the actual hull of Vasa 
cannot be fully disassembled. 
The digital models however can 
be fully manipulated and there¬ 
fore enable a level of analysis and 
interpretation that is not possible 
with their physical counterparts. 
These models will serve as the 
basis for a detailed 3-dimensional 
examination of the naval architec¬ 
tural principles of Vasa and re¬ 
covery of its design method. This 
process of recovering the design 
concept from the intact structure 
is termed “reverse naval architec¬ 
ture”. The highly visual nature of 
digital 3D models means that both 
the procedure and results of this 
project will be documented and 
disseminated in unparalleled clar¬ 
ity and detail. 

The results of this dissertation 
project will not only answer 
fundamental questions about 
Vasa and the influential Dutch 


shipbuilding tradition during 
the birth of the Scientific Rev¬ 
olution, it will also contribute 
significantly to the array of 
analytical and visualization 
tools available to nautical ar¬ 
chaeologists in the 21 st centu¬ 
ry- 


Citation 

Rose, K., 2014. The Reverse 
Naval Architecture of Vasa, a 
17thOCentury Swedish Warship. 
PhD Dissertation, Department of 
Anthropology, Texas A&M 
University. 
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Coral Eginton 

Health and Disease on the Dutch High 
Seas 

2008-2014 


This thesis will explore the education, career, and status of ship surgeons employed in the VOC and pro¬ 
vide an in-depth analysis of the artifacts recovered from Batavia, Vergulde Draak and Zeewijk that are 
associated with the surgeon’s daily practices. As the ships in question date to the rise and height of Com¬ 
pany power in Asia, they provide an excellent snapshot of the surgeon’s profession at the busiest and 
most dangerous periods in VOC shipping. 



Brass barber’s bowls were recovered from 
the wreck of Batavia. 

Excerpts from the thesis: 


to function. Thus it became 
company policy to employ ship 
surgeons on every outbound and 
homeward vessel and by the 
end of its two hundred year 
presence in Asia close to ten 
thousand surgeons had served 
aboard ships heading to the In¬ 
dies. 

During the 1970s the Maritime 


Archaeology Department of the 
Western Australia Museum con¬ 
ducted full-scale excavations of 
three VOC ships off the coast of 
Western Australia. 

The artifact collections of Batavia 
(1629), Vergulde Draak (1656) 
and Zeewijk (1727) yielded ar¬ 
chaeological evidence for the 
presence of surgeons practicing 


During the 17th and 18th centuries 
the Dutch East India Company or 
Vereenigde Oost-Indische Com- 
pagnie (henceforth the VOC or the 
Company) maintained its presence 
as a power of trade in Asia by es¬ 
tablishing footholds and even mo¬ 
nopolizing spice markets through 
its active and successful network 
of maritime transportation. 

Unlike its predecessors in the In¬ 
dies, the VOC was not interested 
in colonization so much as pure 
economic gain. It was understood 
from the inception of the Compa¬ 
ny in 1602 that making a profit 
was dependent upon the safe arri¬ 
val and return of cargo laden 
ships, the chances of which could 
be greatly increased by the pres¬ 
ence of ship surgeons who worked 
to keep the crew healthy enough 



The Village Barber by Adriane van Ostade (1637) 
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Raiser handle found on the shipwreck of the Zeewijk (ZW421). 


aboard these ships. 

Ship surgeons were a unique 
class of medical practitioner 
whose profession was signifi¬ 
cantly different at sea than it was 
on land. These men acted as bar¬ 
ber, surgeon, and apothecary to 
crews commonly exceeding two 
hundred individuals. They faced 
diseases that had never before 
been encountered and commonly 
found themselves treating the 
casualties of maritime war in 
addition to treating the daily die¬ 
tary imbalances and ailments of 
a standard Early Modem life. 

The first goal of this thesis was 
to identify the equipment used 
by the surgeons aboard Batavia , 
Vergulde Draak and Zeewijk in 
order to fulfill their tri-part role 
as the ship’s barber, surgeon, 
and apothecary. 

The second aim of this thesis 
was to determine which tools 
were supplied by the VOC and 
which instruments the surgeon 
was expected to provide. 

The third goal of this thesis was 
to examine personal markings or 
inscriptions on artifacts and de¬ 
termine if these excluded the 
possibility of belonging to the 
Company. While it would gener¬ 
ally be believed that sentimental 
inscriptions would suggest per¬ 


sonal ownership, the mortars 
from Vergulde Draak may indi¬ 
cate otherwise. 

The fourth goal of this thesis 
was to investigate whether or not 
a standardization or shift in qual¬ 
ity of Company-supplied equip¬ 
ment could be inferred when 
comparing the three collections 


from Batavia , Vergulde Draak 
and Zeewijk. 
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Mortar found in the Vergulde Draak (GT74). 
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Audrey Wells 

Modeling the Pepper Wreck 

Chair: Frederick Parke, VizLAB 
2004-2008 


This study was a collaborative project between the fields of nautical archaeology and computer visualiza¬ 
tion. An interactive virtual reconstruction of the 1606 Portuguese vessel Nossa Senhora dos Martires, 
also known as the Pepper Wreck, was developed as a detailed 3D computer model based upon recon¬ 
struction information gathered from the shipwreck site and a number of contemporary texts and images. 
The model of the ship was displayed within an appropriate virtual environment. Models of cargo and 
people were added to show how the ship might have appeared loaded with trade goods and hundreds of 
crew and passengers on the return voyage from India. The scene was shaded and lighted. Both the inter¬ 
nal and external structures of the ship can be navigated using an interactive interface. 


In Audrey’s own words: 
“Modeling is a very powerful 
tool, which can allow viewers to 
progress from what is observa¬ 
ble, archaeological data and the¬ 
ory, to concepts of what is unob¬ 
servable, the past.” 



Audry Wells preliminary study for the 
Pepper Wreck Model. 


Quoting Gary Lock’s Using 
Computers in Archaeology: To¬ 
wards Virtual Pasts (London: 
Routledge, 2003), Audrey con¬ 
tinues: “’Moving from data to 
explanation through theory and 
interpretation has always been 
the endeavor of archaeology. ’ 

Lock also presents the use of 
computer modeling in archaeolo¬ 
gy as a hermeneutic spiral, or 
process of interpretation, in 
which the data model and theo¬ 
retical model are derived from 



Autodesk Maya proved to be an ex¬ 
tremely useful tool to model the com¬ 
plex curvatures of a ship’s hull. 

the archaeological record 
through interpretation. Digital 
computer models, informed by 
the data and theory, add an addi¬ 
tional layer of interpretation. 

Based on the models, interpre¬ 
tive statements about the past are 
made. These interpretations con¬ 
stantly inform and reform our 
understanding of the past. (...) 
This is useful because the subject 
of study is generally from partial 
remains. Models, and the process 
to create them, can have a signif¬ 
icant influence on archaeological 
interpretations. Gary Lock as¬ 
serts: ‘Because the past is com¬ 
plex, often unknowable and un- 
verifiable, working through mod¬ 


els is the only way of approach¬ 
ing explanation and experiment¬ 
ing with the meaning of ob¬ 
served data.’” 

Audrey’s model is the basis for 
further work, namely Kotaro 
Yamafune’s dissertation, which 
was inspired by it. 



Based on Gary Lock’s work, Audrey’s 
interpretive cycle using computer mod¬ 
els in archaeology. The white outlined 
arrows indicate interpretations made 
during the process. 
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Testing the model at Frederick Park’s C.A.V.E. 



Crew and passengers were modeled 
after Italian 16th Century painter Luca 
Cambiaso, whose stylized figures re¬ 
vealed themselves extremely economic 
in term of computer memory allocated 
per person. 




Reconstruction of the mainmast top, 
stay, shrouds, and lifts. 


Barrels turned up to be very difficult to 
model, at least in what pertains to their 
standardized sizes. We have their ca¬ 
pacities, but not their main dimensions.. 



The cargo was object of careful study 
and all clues to standardization retrieved 
from coeval documents were used. 
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The Pepper Wreck reconstructed and 
loaded, at departure from Cochin, India, 
to Lisbon, Portugal. 
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Carlos Monroy 

Nautical Archaeology Digital 
Library 

2005-2008 NSF Grant IIS-0534314 


The objective of this project was to design, implement, and evaluate a framework that would a) efficiently 
catalog, store, and manage artifacts and ship remains along with its associated data and information pro¬ 
duced by an underwater archeological excavation; b) integrate heterogeneous data sources from different 
media to facilitate research work; c) incorporate historic sources to help with the study of current arti¬ 
facts, d) develop visualization tools to help researchers manipulate, observe, study, and analyze artifacts 
and their relationships; and e) develop algorithm and visualization based mechanisms for ship recon¬ 
struction, i.e. to determine where recovered pieces and fragments fit in a whole. Our objective was to 
make the findings and information acquired available over the Internet to scholars as well as to the gen¬ 
eral public. The project focused on a specific excavation site; the Pepper Wreck. 



From the Computer Science 
viewpoint, the major impact are¬ 
as of this project were within the 
specialty area of Digital Librar¬ 
ies and included: 

a) A flexible cross-linking of 
heterogeneous content in a 
dynamically-growing collec¬ 
tion; 

b) A flexible use of annotations 
to enhance community ac¬ 
cess while respecting indi¬ 
vidual information rights; 


c) A focus on incorporating un¬ 
certain data; 

d) Advances in the digital li¬ 
brary replication and syn¬ 
chronization; and 

e) General applications of visu¬ 
alizations based on 2D grids. 

From the Nautical Archaeology 
viewpoint, the major impacts of 
the project were: 

a) Developing a model for map¬ 
ping an underwater archeo¬ 
logical excavation site: 


b) Establishing a protocol for 
storing, managing, and or¬ 
ganizing information related 
to a shipwreck: 

c) Creating a framework to en¬ 
able the integration of heter¬ 
ogeneous data sources and 
media: 

d) Developing new ways for 
structuring and accessing 
ancient shipbuilding treatis¬ 
es; and 

e) Providing computational as¬ 
sistance for the identification 
and placement of ship frag¬ 
ments to allow ship recon¬ 
struction. 


Publications 

See pages 22-23. 


Throughout the ages countless 
shipwrecks have left behind a 
rich historical and technological 
legacy. Nautical archaeologists 
study the remains of boats and 
ships, and the cultures that creat¬ 
ed and used them. Ship recon- 


Nautical Archeology 
Underwater excavation 
Data sources 
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Ship Ontology 



Diagram depicting the system architecture of the framework proposed in Carlos Monroy’s this dis¬ 
sertation. 


struction can be seen 
as an incomplete jig¬ 
saw reconstruction 
puzzle. In this pro¬ 
ject Carlos Monroy 
hypothesized that a 
computational ap¬ 
proach based on dig¬ 
ital libraries can en¬ 
hance the reconstruc¬ 
tion of a composite 
object (ship) from 
fragmented, incom¬ 
plete, and damaged 
pieces (timbers and 
ship remains). 

The main archaeo¬ 
logical sources used 
in this project were 
data generated from 
a 17th-century Portu¬ 
guese ship, the Pep¬ 
per Wreck, comple¬ 
mented with infor¬ 
mation obtained 
from other docu¬ 
mented and studied 
shipwrecks. Ship¬ 
building treatises spanning from 
the late 16th- to the 19th- 
centuries provided textual 
sources along with various illus¬ 
trations. Additional visual mate¬ 
rials came from a repository of 
photographs and drawings docu¬ 
menting numerous underwater 
excavations and surveys. 

An ontology was developed, 
based on a rich database of ar¬ 
chaeological information com¬ 
piled by the late J. Richard Stef- 
fy, creator of the ShipLAB and 
one of the founders of the Nau¬ 
tical Archaeology Program. The 
original database was analyzed 
and transformed into an onto¬ 
logical representation in RDF- 
OWL (??). Its creation followed 
an iterative methodology which 


included numerous revisions by 
nautical archaeologists. Alt¬ 
hough this ontology does not 
pretend to be a final version, it 
provides a robust conceptualiza¬ 
tion. 

An important component of the 
architecture of this project was 
an ontology for describing 
wooden ships, called on- 
toShipDS. This ontology is con¬ 
tained in an RDF-OWL format¬ 
ted file. It was created using 
Protege [Protege 2000], an open 
source ontology editor. 

Navigation through the ontolo¬ 
gy is possible with a web-based 
ontology browser. This browser 
is open source software provid¬ 
ed in collaboration between the 


Universities of Manchester and 
Stanford [Ontology Browser 
2009], 
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Laura Gongaware 

Finding a Middle Ground in the Protection 
of Underwater Cultural Heritage 

2006-2013 


Although cultural heritage located on land receives extensive legal protection in almost every country in 
the world, cultural heritage located underwater, known as underwater cultural heritage, receives little, if 
any, protection. For underwater archaeologists, this difference in protection is perplexing because his¬ 
toric shipwrecks, a subcategory of underwater cultural heritage, are unique time capsules. 


Excerpts from the thesis: 

Whereas most land-based archae¬ 
ological sites are composed of 
several settlements built one on 
top of the other, each historic 
shipwreck is representative of one 
moment in history and provides a 
unique glimpse into ancient mari¬ 
time trade and transportation. 
Historic shipwrecks are also rep¬ 
resentative of maritime trade and 
transportation. Therefore, one 
shipwreck can tell archaeologists 
more about cross-cultural interac¬ 
tions than several land sites put 
together. As a result, historic 
shipwrecks are invaluable under¬ 
water cultural resources that de¬ 
serve to be protected and studied 




carefully. 

Unfortunately, many historic 
shipwrecks sank carrying mone¬ 
tarily valuable cargo and are, 
therefore, highly sought after by 
treasure salvors looking to ex¬ 
ploit these wrecks commercial¬ 
ly. In their search for monetari¬ 
ly valuable cargo, treasure sal¬ 
vors often destroy the nonmone- 
tarily valuable aspects of a his¬ 
toric ship, thus destroying each 
artifact’s provenience . 

The commercial exploitation of 
underwater cultural heritage is 
banned under the United Na¬ 
tions Educational, Scientific and 


Cultural Organization’s 
(UNESCO) Convention on the 
Protection of the Underwater Cul¬ 
tural Heritage of 2001 (2001 
UNESCO Convention). 

This ban also prohibits the exhibi¬ 
tion of underwater cultural herit¬ 
age that has been commercially 
exploited in a state that is party to 
the 2001 UNESCO Convention. 
The scope of this ban is problem¬ 
atic because commercial exploita¬ 
tion is not defined in the Conven¬ 
tion and determining what consti¬ 
tutes commercial exploitation has 
been more difficult in practice 
than the drafters of the Conven¬ 
tion seem to have anticipated. 

The prohibition on the exhibition 
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of commercially exploited under¬ 
water cultural heritage can bar 
academics from studying these 
valuable resources and prevent 
the public from enjoying them. 

Chapter 2 of this Thesis discuss¬ 



es the specific language of the 
Convention’s ban on commercial 
exploitation, with a particular 
focusing on rule 2 of the Con¬ 
vention’s Annex, which contains 
two exceptions to the ban. 

Chapter 3 and Chapter 4 discuss 
specific shipwrecks that commer¬ 
cial salvage companies have sal¬ 
vaged. Although the salvage of 


these wrecks occurred before the 
Convention entered into force, 
these wrecks provide interesting 
case studies because of the recent 
controversies surrounding either 
the display of underwater cultural 
heritage from these wrecks or the 
potential sale of that underwater 
cultural heritage. 

Chapter 3 looks at the salvage of 
the Belitung shipwreck, a ninth- 
century Arabian vessel that sank 
off the coast of Indonesia, and 
analyzes whether that salvage 
violates the Convention’s ban on 
commercial exploitation. Chapter 
4 analyzes the salvage of the 
R.M.S. TITANIC by commercial 
salvor R.M.S. Titanic, Inc. with a 
particular focus on article four of 
the Convention. 

Chapter 5 concludes this Thesis, 
summarizing the current status of 
the ban on commercial exploita¬ 
tion and what this ban means for 
commercially exploited underwa¬ 
ter cultural heritage. 
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Michael Hatcher and part of the collection of porcelain salvaged from the Dutch ship 

Geldermalsen. 
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Paul Creasman 

Extracting Cultural Information from Ship 
Timbers 

2008 - 


This dissertation is rooted in one general question: what can the wood from ships reveal about the people 
and cultures who built them? Shipwrecks are only the last chapter of a complex story, and while the last 
fifty years of nautical archaeology have rewritten a number of these chapters, much of the information 
unrelated to a ship’s final voyage remains a mystery. However, portions of that mystery can be exposed 
by an examination of the timbers. 






Plan from “Bois de Marine” showing how to fall a tree with two large brunches in or¬ 
der not to break it. 


Excerpts from the dissertation: 

An approach for the cultural in¬ 
vestigation of ship timbers is pre¬ 
sented and attempts are made to 
establish the most reliable infor¬ 
mation possible from the largely 
unheralded treasures of underwa¬ 
ter excavations: timbers. 

By combining the written record, 
iconographic record, and the so¬ 
cial, economic, and political fac¬ 


tors with the archaeological rec¬ 
ord a more complete analysis of 
the cultural implications of ship 
and boat timbers is possible. 

I test the effectiveness of the 
approach in three varied case- 
studies to demonstrate its limits 
and usefulness: ancient Egypt’s 
Middle Kingdom, the Mediter¬ 
ranean under Athenian influ¬ 
ence, and Portugal and the Ibe¬ 
rian Peninsula during the Dis¬ 


coveries. The results of these stud¬ 
ies demonstrate how ship timbers 
can be studied in order to better 
understand the people who built 
the vessels. 

(...) 

The role that seafaring played in 
the discovery and conquest of the 
world should not be underestimat¬ 
ed. Whether it was trade and ex¬ 
ploration on the Nile River in an¬ 
cient Egypt that first opened the 
interior of Africa to the Mediterra¬ 
nean world or the exploits of 
Spain across the Atlantic 



Tree pruning (Bois de Marine) 
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Tree pruning (Bois de Marine) 


quently, these modifications 
caused or contributed to the de¬ 
mise of the ship itself. In short, 
maritime prowess is and has al¬ 
ways been dependent on access 
to the terrestrial products from 
which ships are made. 
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to .“discover.” the New World, 
there is one common thread: 
wooden ships and boats. 

Any study of the vessels that 
shaped the world in which we 
live is incomplete without an 
understanding of the resources 
required to construct them: spe¬ 
cifically, wood. Since timber has 
in all ages been an important 
commodity it has been exploited 
and manipulated. Throughout 
history, the restrictions of timber 
reserves have often dictated poli¬ 
tics, military tactics, social rela¬ 
tions, and economics. Such 
stresses on resources often 
caused or contributed to lasting 


modifications in ship construc¬ 
tion, which are visible in the ma¬ 
terial record today. Not infre- 



Waney edge and bark (P. Creasman). 
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Lilia Campana 

Vettor Fausto 

2006-2010 


( 1490 - 1546 ) 


This thesis investigates the significant role that the Venetian humanist Vettor Fausto (1490-1546), profes¬ 
sor of Greek at the School of Saint Mark, played during the first half of the 16th century in Venetian naval 
architecture. 
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Stern rudder “in the Fausto’s way” (left) 
and “in the Western way” (right). 

From the Abstract: 

Early in the 16th century, the mar¬ 
itime power of Venice was seri¬ 
ously threatened by the Ottoman 
Sultan Suleiman II in the East and 
by the Holy Roman Emperor 
Charles V in the West. In order to 
regain its naval power in the Med¬ 
iterranean, the Republic of Venice 
strongly encouraged Venetian 
shipwrights to submit new designs 
for war galleys. The undisputed 
founder and champion of this na¬ 
val program was not a skilled 
shipwright but a young professor 
of Greek in the School of Saint 
Mark named Vettor Fausto, who 
in the heat of this renewal pro¬ 
gramme, proposed “marine archi¬ 
tecture” as a new scientia. 


In 1529, Vettor Fausto built a 
quinqueremis whose design, he 
claimed, was based upon the 
quinquereme “used by the Ro¬ 
mans during their wars” and 
that he had derived the ship¬ 
building proportions “from the 
most ancient Greek manu¬ 
scripts.” The recovery of Classi¬ 
cal traditions resulted in major 
changes in many fields. It in¬ 
cluded shipbuilding practices as 
well, especially after Fausto in¬ 
troduced in the Venetian Arse¬ 
nal a new scientia, that of 
“marine architecture”, in oppo¬ 
sition to the fabrilis peritia, the 
empirical shipbuilding practice. 

This work examines several Re¬ 
naissance sources and archival 
material in order to illuminate 
the technical features and the 
design of Fausto’s quinque¬ 
reme. Based on the study of the 
anonymous 16th-century Vene¬ 
tian manuscript Misure di vas- 
celli etc. di...proto dell’Arse- 
nale di Venetia from the State 
Archive of Venice, this thesis 
presents a general overview of 


Fausto’s life and his cultural back¬ 
ground in order to better under¬ 
stand the humanistic foundations 
that led him to propose the con¬ 
struction of the quinquereme. Also 
presented in this thesis is a theo¬ 
retical reconstruction of Fausto’s 
quinquereme and the suggestion 
that the shipbuilding instructions 
contained in the anonymous man¬ 
uscript are connected to the work 
of Fausto in the Venetian Arsenal. 

Vettor Fausto was well ahead of 
his time; he was able to combine 
his humanistic theoretical 
knowledge with shipbuilding 
practical skills. No one after 
Fausto was able to build a galley 
according to ancient Greek and 
Roman proportions: his ability as 
a marina architectura (naval archi¬ 
tecture) lived and died with him. 
Although Fausto represented an 
isolated figure and an exception 
among the shipbuilders in the Ve¬ 
netian Arsenal who relied on em¬ 
pirical shipbuilding practices, he 
nevertheless profoundly influ¬ 
enced the history of naval archi¬ 
tecture. 



Galleass “in the Fausto’s way” (alia Faustina). Steffano de Zuanne, Architettura 

navale, 1686. 
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Aerial view of Venice. 


In the first decade of the 16th 
century, Fausto began his studies 
at the prestigious School of Saint 
Mark in Venice. In 1509, how¬ 
ever, the War of the League of 
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Reconstruction of the midship frame 
based on folio 6v of Misure di vascelli 
etc. di...proto dell’Arsenale di Venetia. 
Drawing: L. Campana. 


Cambrai drastically changed the 
situation in the Republic of Ven¬ 
ice, and the School temporarily 
closed its doors during the war. 
Fausto then undertook a six-year 
-long journey that brought him 
to other Italian maritime cities, 
Spain, and France. Upon his re¬ 
turn to Venice he wished to 
place his newly gained 
knowledge at the service of the 
Serenissima, the Most Serene 
Republic of Venice. In 1518, 
Fausto was appointed professor 
of Greek at the School of Saint 
Mark, which had opened its 
doors after the termination of the 
war in 1511. In 1526, Fausto 
proposed to the Venetian Senate 
the construction of a new, supe¬ 
rior type of galley he called the 
quinquereme, the proportions of 
which he based on his 
knowledge of ancient Greek and 
Roman ships. With some skepti¬ 


cism, the Senators approved the 
proposal, and in 1529, Fausto 
launched his quinquereme in the 
Grand Canal, where the ship 
won a race against a light galley. 
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Bryanna DuBard 

The Key to all the Indies: Defense of 
the Isthmus of Panama 

2005-2013 


Beginning in the 16th century, the Isthmus of Panama was identified as a region of strategic importance. 
Although mountainous and prone to adverse weather, it provided the most direct route between the Atlan¬ 
tic and Pacific oceans. During this period the Isthmus served as the primary route for the shipments of 
silver and gold extracted from the mines of Peru. 


From the Abstract: 

The bullion was transported via 
coastal armadas from Peru to Pan¬ 
ama la Vieja, where it was loaded 
onto pack mules and hauled across 
the Isthmus to Nombre de Dios 
until 1597, and after that to Por- 
tobelo. 



Plan of Fuerte San Felipe de Sotomayor, 
1599 (from Spain, Ministry of Culture, 
Archivo General de Indias, Mapas y 
Pianos, Panama, 13). 

Once the bullion arrived at the 
Caribbean port cities it was trans¬ 
ferred to the ships of the Armada 
de la Guardia de la Carrera de In¬ 
dias and shipped across the Atlan¬ 


tic to the royal coffers of Spain. 
Because of the Isthmus’s role in 
the transportation of valuable 
commodities, it quickly became 
a region prone to attacks by pi¬ 
rates and privateers looking to 
profit from the plunder of Span¬ 
ish assets. Thus the Spanish 
crown began a campaign to de¬ 
fend the Isthmus early on and 
repeatedly adapted its defensive 
strategy in order to meet the ev¬ 
er-changing tactics of the pi¬ 
rates and privateers. 

This thesis investigates the his¬ 
tory of the Isthmus of Panama 
and the ways in which Spain 
defended this strategically sig¬ 
nificant locale 
during the 16th 
century. It in¬ 
corporates an 
historical analy¬ 
sis of the tactics 
planned, or¬ 
dered, and exe¬ 
cuted by the 
crown; an over¬ 
view of the 
most relevant 
structural re¬ 
mains of the 
fortifications 
built during this 


period; and a synopsis of previous 
archaeological investigations, as 
well as the prospects of future ar¬ 
chaeological research. 

The thesis begins with a brief his¬ 
tory of the three main cities locat¬ 
ed on the Isthmus as well as a 
general description of the geogra¬ 
phy and climate in order to better 
explain the challenges faced by 
the inhabitants, soldiers, and at¬ 
tackers in this region. It then dis¬ 
cusses the strategic importance of 
the Isthmus as it was perceived in 
the 16th century. Since defense 
would not have been necessary 
had it not been for the presence of 



The profile of Fuerte San Felipe de Sotomayor, 1600 (from 
Spain, Ministry of Culture, Archivo General de Indias, Mapas y 
Pianos, Panama, 16). 
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Plan of Portobelo drawn circa 1602 (from Gardner 1741:84-85). Note the shape of the harbor and the location of the fortifications of 

Fuerte San Felipe and Castillo de Santiago at its entrance. 


pirates and privateers, the histo¬ 
ry of attacks on the Isthmus is 
discussed, and a general over¬ 
view of piracy in the Spanish 
Main during the period under 


analysis is presented. Lastly, the 
archaeological work previously 
undertaken in the region is ex¬ 
amined and summarized, and 
recommendations for further re¬ 


search are provided in an effort 
to provide a basis for future 
study of the ships and infrastruc¬ 
ture used during this era for the 
defense of the Isthmus of Pana¬ 
ma. 
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Plan of the city and port of Portobelo, after Spain, Ministry of Culture, Archivo Gen¬ 
eral de Indias, Mapas y Pianos, Panama, 17 
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Courtney Higgins 

The Venetian Galley of Flanders 

2002-2012 


Nautical archaeologists and scholars are often trying to recreate how ships were built and maneuvered. 
Often due to the delicate nature of older wooden vessels, there is little archaeological evidence remaining 
to aid in these studies and often they must rely on supplementing what little they have with other re¬ 
sources, such as texts. By using computer programs to process and enhance the information in the texts, 
scholars can better understand the vessel and explore problems that even hull remains may not be able to 
address. 



Modeling a Flanders Galley . 

From the Abstract: 

During the High to Late Middle 
Ages, Venice was a key city for 
trade and co mm erce. Their loca¬ 
tion on the Adriatic Sea helped in 
linking them from mainland Eu¬ 
rope to the Mediterranean Sea. 
Since its founding, Venice’s has 
been connected to the sea, leading 
to a long history of shipbuilding. 
By the Middle Ages, Venice had 
established several trade routes 
throughout the Mediterranean Sea 
and one to the North Sea, specifi¬ 
cally to Flanders. 

Presently, there is no archaeologi¬ 
cal evidence of this vessel; how¬ 
ever, the merchant galley was 
written about in several treatises. 
Three treatises dating to the Late 


Middle Ages discuss the dimen¬ 
sions the galley, The Michael of 
Rhodes book, the Fabrica di Ga- 
lere and Libro di Zorzi Trom- 
betta da Modon. 

While the first two were found 
to be identical copies, they con¬ 
tained enough information to 
reconstruct a 3-dimentional 
model of the vessel’s hull in the 
Rhinoceros® software program. 
From the model, the vessel is 
then be analyzed for volumetric 
information in order to better 
understand the hull capacity and 
ideally, how the ship was lad- 
ened. 


From the Conclusions: 

This case study only touched on 
one aspect of using shipbuilding 
in conjunction with 3-D modeling. 
Besides calculating the cargo ca¬ 
pacity, the modeling programs can 
help with understanding other 
shipbuilding questions, including 
how a the rowers are positioned, 
how it would maneuver in differ¬ 
ent weather or sea conditions, and 
how changing minor building 
techniques could impact the ves¬ 
sel’s capability. These are just a 
few examples because while pro¬ 
grams develop and scholars gener¬ 
ate more questions to be an- 



Modeling a Flanders Galley (Courtney Higgins). 
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Galley in the book of Michael of Rhodes. 


swered, the possibilities become 
limitless. 

Shipbuilding treatises are a valu¬ 
able tool in helping to under¬ 
stand how ships were built and 
maneuvered, provided one is 
cautious when using them. The 
conversion of the galley of Flan¬ 


ders’s dimensions from the Mi¬ 
chael of Rhodes book into a 3-D 
model was a sample of the po¬ 
tential use of treatises and 3-D 
modeling programs. They can 
provide a better understanding of 
vessels where archaeological 
evidence is sparse. In addition, 
looking at the capacity is also 



just the beginning as these tools 
can help shed light on how the 
vessels maneuvered, reacted to 
environmental conditions, and 
possibly, how they sank. At the 
height of their trade empire’s suc¬ 
cess, Venice likely saw the poten¬ 
tial for overseas trade as limitless, 
and today with every new re¬ 
source becoming available, nauti¬ 
cal scholars should see the poten¬ 
tial in studying the Venetian’s 
vessels also as limitless. 
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Vincent Valenti 

Reconstruction of the Nave Quadra of 
the Michael of Rhodes Manuscript 

2005-2009 


The subject of shipbuilding in the Mediterranean during the Middle Ages is an integral aspect of the mar¬ 
itime history of this region. Characterized primarily by a fundamental shift in shipbuilding techniques, 
this phase also included significant developments in other seafaring practices. Yet, unlike the preceding 
Byzantine era, there is a very limited body of archaeological evidence available for study which can be 
utilized to illustrate these changes. 



From the Abstract: 

Therefore, one must turn to alter¬ 
native sources of information re¬ 
garding the construction of ships 
in the Mediterranean, such as ico¬ 
nography and literary evidence. 

Perhaps the most informative and 
useful example of the latter is the 
group of nautically-themed treatis¬ 
es and manuscripts composed be¬ 
tween the 14th and 16th centuries. 

The earliest of these to describe 
ship construction in any detail is 
the 1434 manuscript of Michael of 
Rhodes, which will serve as the 
main subject of study for this the¬ 
sis. 

The primary purpose of this re¬ 
search is to propose a reconstruc¬ 
tion of the nave quadra described 
in the manuscript, though this will 
be preceded by explanations of 
several topics pertinent to ship 
construction in the Mediterranean 
during the Middle Ages. 

The discussion of such fundamen¬ 
tal issues, like the transition from 
shell-based to frame-based con¬ 
struction and the concept of re¬ 
cording and conveying these pro¬ 
cesses in a didactic manner, is es¬ 
sential in providing a basis for this 
study. 

Once this foundation has been es¬ 
tablished, it will then be possible 
to present the reconstruction of the 


nave quadra of the Michael of 
Rhodes manuscript. With this 
background information laid 


out, the significance of both the 
manuscript and the nave quadra in 
the broader context of medieval 


Michael of Rhodes’ round ship. 
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seafaring in the Mediterranean 
should be discemable. 

In addition to the proposed re¬ 
construction, this task of eluci¬ 
dating key aspects such as the 


transition from one construction 
technique to another and the 
compilation of written material 
on this subject will be essential 
to providing as comprehensive a 
picture of medieval seafaring in 
the Mediterranean as possible. 

From Chapter 1: 

From the perspective of the de¬ 
velopment of shipbuilding meth¬ 
ods in the Mediterranean, the 
period of time encompassed by 
the Middle Ages is arguably the 


most significant era in maritime 
history. Beginning towards the 
close of the Roman era, the tra¬ 
ditional techniques for the con¬ 
struction of vessels of all types 
were undergoing a transition to¬ 
wards a more advanced ship¬ 
building methodology, creating 
the foundation for the heydays 
of the sailing vessel and the Age 
of Discovery that would follow. 

Integral to this evolution was a 
fundamental shift in the concep¬ 
tion and execution of a ship’s 
hull, personified by the gradual 
abandonment of the traditionally 
Mediterranean shell-first tech¬ 
nique in favor of the principals 
of the frame-first method. 
Though originally characterized 
as such, this occurrence was by 
no means as linear and neat as 
initially thought. This notion 
has become increasingly obfus¬ 
cated and complicated as the 
field of nautical archaeology 
makes ever greater and more 
profound contributions to the 
understanding of this period. 
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Round ship by master WA. 
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Sarah Kampbell 

The Pantano Longarini Shipwreck: A 
Reanalysis. 

2004-2007 


A late antique shipwreck was excavated in the Pantano Longarini marsh in the southeastern corner of 
Sicily in the 1960s. Despite its excellent preservation, problematic circumstances surrounding its excava¬ 
tion and publication have resulted in scholars ignoring or misinterpreting it. The majority of the data, 
including original field notes and documentation, are lost, and the drawings, plans, and photographs that 
remain are sometimes inconsistent and incomplete. My research reanalyzes the remains of this ship to 
determine how the Sicilians adapted to their marine and economic conditions within the turbulent socio¬ 
economic and political climate of late antiquity. 



Disassembling the shipwreck in the 1960s. 


From the Abstract: 


Reported as an extremely ad¬ 


vanced ship, the present analysis 
points to a different type of water¬ 
craft: a coastal barge. Correctly 
identifying the Pantano Longarini 
ship allows us to gather infor¬ 
mation about the needs of its 
builders, as well as extends our 
knowledge of shipping and ship 
construction in the seventh centu¬ 
ry. 

From Chapter IV: 

The Pantano Longarini wreck has 


The Pantano Longarini shipwreck 
demonstrates early stages in a 
shift from the tradition of plank- 
based construction to the modem 
system of reliance on an internal 
framework for structural support. 
Contemporary wrecks provide 
parallels, but unique elements dis¬ 
tinguish this ship from those typi¬ 
cally studied. Extremely thick 
timbers, a relatively flat bottom 
and bow and stem ramps argue 
that the Pantano Longarini ship 
was designed to carry bulk loads. 
Although the ship was originally 



The shipwreck excavation. 
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The shipwreck excavation. 


been widely accepted as an early 
seventh century vessel. It was 
originally radiocarbon dated to 
C.E. 500 ±150 (uncalibrated) by 
H. Schwabedissen for Wilms- 
Posen in the 1960s. Experts 
identified sherds found under 
frames as late Roman or early 
Byzantine combed-ware anapho¬ 
ras similar to those found on 
Yassiada A. The excavators 
claimed that the similarity of the 
construction method to the latter 
vessel was the most convincing 
dating evidence. Therefore, 
Throckmorton and Kapitan 
chose a date in the early seventh 
century, towards the end of the 
established 14C range. 





The shipwreck excavation. 


Construction Methods 
Dating shipwrecks by their con¬ 


struction is now known to be 
extremely unreliable due to the 
non-linear transition in methods 
across the Mediterranean from 
the fourth through eleventh cen¬ 
turies C.E. While certain fea¬ 
tures found on the Pantano Lon- 
garini ship do match the 
Yassiada A ship construction, 
other features match earlier and 
later shipwrecks, making it diffi¬ 
cult to understand which ele¬ 
ments are important for dating 
purposes. J. Richard Steffy notes 
that ships may never give as reli¬ 
able a date as pottery and coins 
due to the complexity and varia¬ 
tion in ships. Furthermore, the 
chronology of the mortise-and- 
tenon joint transition is not suffi¬ 
ciently understood to firmly date 
a shipwreck. We do know the 
transition away from these joints 
had already begun with the less 
frequent and looser joints evi¬ 
dent in the fourth century 
Yassiada wreck, and this pattern 
continued into the 11th century. 

Comparing elements other than 
the construction technique is just 


as unreliable. The Yassiada A 
and Pantano Longarini ships do 
share certain transitional ele¬ 
ments such as split half logs for 
internal stringers and wales in 
addition to mortise-and-tenon 
joints used to the first waterline 
wale. Earlier hulls, such as that 
found at Cefalu off the northern 
coast of Sicily, and dating to the 
fifth or sixth century C.E., had 
roughly finished frames 172 like 
those on the Pantano Longarini 
ship. 173 Although it was not 
fully excavated, the Anse Saint 
Gervais B wreck, dated to the 
early seventh century, on the 
other hand, has shown evidence 
that suggests a more advanced 
transitional form, with caulking 
between the hull planks and few 
mortise-and-tenon joints, save at 
the extremities. 174 If construc¬ 
tion features are to be used for 
dating, these points must also be 
considered. The variation in con¬ 
struction method and timber 
choice demonstrates the com¬ 
plexity of the dating issue. 
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Hiroaki Myiashita 


Ancient Ships of Japan 

2004-2006 


Ancient ships of Japan are little known outside of the country. They were the object of this study, present¬ 
ed based on the studies ofpast researchers, together with a comprehensive analysis of their archaeologi¬ 
cal remains. The process of development from logboats to extended logboats and finally to assembled 
craft was traced. This study covered evidence from the Early Jomon period (4000 - 3000 B.C.E.) through 
the Kofun period (300 - 700 C.E.). A large number oflogboat remains date to the Jomon period, and it is 
these logboats which become the foundation of later Japanese ships. The number of ship remains from the 
Yayoi period diminishes. Therefore, iconographic evidence, mainly clay ship figures and drawings, was 
used in order to reconstruct the ships from that time. 



Split-hulled and single-hulled figures. (From Adachi 1998, 16) 


Japan is an island country from 
where it is impossible to cross 
over to the continent without 
ships. This has been taken for 
granted and therefore, until the 
mid-twentieth century, little at¬ 
tention has been focused on 
ships and their history. 

However, the concern with nau¬ 
tical history has been growing, 
and a considerable number of 
studies have been conducted on 
this subject, and have brought 
about substantial results. 


Logboats have been broadly 
used since the prehistoric times 
and are generally the same from 
Europe to China. The earliest 


example of a logboat was found 
near Pesse in the Netherlands, 
and dated to about 6300 B.C.E. 

Although it seems that most 
complex ships developed from 
logboats, the process of devel¬ 
opment from the primitive stage 
to a more sophisticated form is 
different in different areas. 
Ships in Northern Europe or in 
the Mediterranean developed 
first into shell-first or plank- 
built ships, then to skeleton-first 
or frame-first ships. Meanwhile, 
ships in China seem to have de¬ 
veloped from logboats to ex¬ 
tended logboats, and after that to 
junks, which were characterized 
by their structural bulkheads. 



Ishii’s development process of ships in the Seto Inland Sea 
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Ships in Japan developed differ¬ 
ently from those in other coun¬ 
tries. Abundant archaeological 











and ethnographic evidence. 
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Evolution of the Japanese boats, from logboats to extended logboats, to semi-built, 

and to built up ships 


evidence has been found from 
ancient times, unlike the medie¬ 
val period (1167 - 1568 C.E.) 
and later, for which there is no 
evidence as yet. 

Studies of ancient ships in Japan 
have been earnestly undertaken 
by Japanese archaeologists, his¬ 
torians, and folklorists since the 
second quarter of the twentieth 
century. The development pro¬ 
cess of Japanese ships has been 
roughly explained. 

It is generally said that ships in 
Japan evolved in the following 
order: logboat, extended logboat 
and assembled craft. In this pro¬ 
ject a typology of the early Japa¬ 
nese watercraft was presented, 
based on both archaeological 
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George Schwarz 

The History and Development of 
Caravels 

2003-2008 


An array of ship types was used during the European Age of Expansion (early 15th to early 17th centu¬ 
ries), but one vessel in particular emerges from the historical records as a harbinger of discovery: the 
caravel. 


The problem is that little is known 
about these popular ships of dis¬ 
covery, despite the fair amount of 
historical evidence that has been 
uncovered. How big were they? 
How many men did it take to op¬ 
erate such a vessel? What kind of 
sailing characteristics did they 


have? How and by whom were 
they designed? Where did they 
originate and how did they de¬ 
velop? These questions cannot 
be answered by looking at the 
historical accounts alone. For 
this reason, scholars must take 
another approach for learning 



Early 16th century depiction of a caravel. Retabulo de Sta. Auta. 



Livro das Fortalezas. Duarte d’Armas, 
1509. Valenga do Minho. 


about caravels by examining addi¬ 
tional sources, namely ancient 
shipbuilding treatises, archaeolog¬ 
ical evidence, surviving archaic 
shipbuilding techniques, and icon- 
ographic representations from the 
past. Information gained from the 
available sources reveals many of 
the caravel’s characteristics 
through time. This ship type out¬ 
classed its contemporaries during 
the age of exploration because of 
its highly adaptive characteristics. 
These traits were, principally, its 
shallow draught, speed, maneu¬ 
verability, and ability to sail close 
to the iv wind. This combination 
of attributes made the caravel the 
ideal ship for reconnaissance 
along the rocky African coastline, 
as well as for making the transat¬ 
lantic voyages to the New World. 
It was built in a Mediterranean 
way during its post-medieval 
phases, a method that still sur¬ 
vives in some parts of the world 
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Braun and Hogenberg Atlas, 1572. S. Jorge da Mina. 


today. During the Age of Dis¬ 
covery (ca. 1430 to 1530), the 
caravel sat low in the water, had 
one stemcastle, and was either 
lateen-rigged or had a combina¬ 
tion of square and lateen sails. 
This vessel reflects the advanced 
shipbuilding technology that ex¬ 
isted in Europe at this time, and 


played and important role in the 
voyages which allowed the Eu¬ 
ropeans to expand their territo¬ 
ries around the world. The re¬ 
sults of the studies presented in 
this thesis provide a history and 
development of the caravel, 
which was gradual and often ob¬ 
scure. What has been gained 


from this work is a body of in¬ 
formation that can be applied to 
other studies about ancient sea¬ 
faring, and can serve as a start¬ 
ing point for further research. 
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Blanca Rodriguez Mendoza 

Ordenanzas para la Fabrica de Navios de 

Guerra y Mercante - 1607, 1613, 1618 

2003-2008 


During the first two decades of the 17th century King Philip III (1598-1621) of Spain and Portugal 
launched an effort to standardize all shipbuilding in the Iberian Peninsula. These efforts of standardiza¬ 
tion constitute an important collection of information about Iberian shipbuilding practices of that period. 
This thesis will analyze the content of the three sets of ordinances, issued in 1607, 1613 and 1618, in the 
context of the history of the Iberian Peninsula, the regulation of the Carrera de Indias (Indies Trade), and 
Spanish shipbuilding practices based on written sources of that period. 


(from Thesis) From its begin¬ 
ning and throughout the 16th cen¬ 
tury, the Carrera de Indias or In¬ 
dies Trade was carefully regulated 
as part of the Spanish crown’s 
strategy to create perhaps one of 
the first true world empires. By 
regulating the most important as¬ 
pects of the sea-lanes that con¬ 
nected the empire (i.e. the for¬ 
mation of a fleet system, the 
routes and their timing, as well as 
the establishment of armadas for 
the protection of the fleets), Spain 
became the most important Euro¬ 
pean naval power during this peri¬ 
od. 

By the end of the 16th century, 
Spain’s naval power was increas¬ 
ingly threatened by the rising im¬ 
portance on the naval field of a 
number of Protestant nations, 
mainly England and the Northern 
Netherlands. Assuming the role of 
Catholic defender, Spain 

invested a large portion of the 
monetary resources obtained from 
its colonies into a number of holy 
wars with these nations, causing a 
constant strain on the crown’s fi¬ 
nances, and thus putting its naval 


power at risk. 

Following the 1588 Spanish Ar¬ 
mada episode (in which King 
Philip II of Spain [1556-1598] 
failed an attempt to invade Eng¬ 
land) and the disastrous 1601 
Ireland campaign of King Philip 
III of Spain (1598-1621), the 
latter monarch realized the ne¬ 
cessity of maintaining Spanish 
hegemony at sea. After arrang¬ 
ing peace treaties with his main 
enemies (France in 1598, Eng¬ 


land in 1604, and the Northern 
Netherlands in 1609), Philip III 
and his Consejo de Guerra fo¬ 
cused their attention on a previ¬ 
ously overlooked aspect of the 
Carrera de Indias: the regulation 
of Spanish shipbuilding as a 
means to regain Spanish suprema¬ 
cy at sea. 

The result was a series of three 
royal decrees known as the or¬ 
denanzas para la fabrica de navios 
de guerra y mercantes (ordinances 



Definition of the five main elements provided by Escalante de Mendoza illustrated 
on the war nao depicted in Garcia de Palacio’s 1587 treatise. 
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Replica of a model from the mid-16th century in the Museo Naval of Madrid. 


for the construction of war and 
merchant ships). These ordi¬ 
nances encompassed an effort to 
standardize all shipbuilding in 
the Iberian Peninsula. Triggered 
by the necessities of operating a 
modem state, and mandated by 
the demands of the crown’s ex¬ 
tensive empire, these efforts of 
standardization constitute an im¬ 
portant collection of information 
about shipbuilding practices of 
that period. This thesis will ana¬ 
lyze the content of the ordinanc¬ 
es issued in 1607, 1613, and 
1618, in the context of the histo- 



View of Sevilla around 1600. 


ry of the Iberian Peninsula dur¬ 
ing this period. 

Because of the lack of archaeo¬ 
logical material regarding the 
manner in which Spanish vessels 
for the trans-Atlantic trade and 
its protection were built during 
the late 16th and early 17th cen¬ 
turies, the study of the historical 
record of this period is particu¬ 
larly important. Luckily, in addi¬ 
tion to the ordinances, a number 
of documents regarding the ship¬ 
building process of that period 
have survived. Included in these 
are four Spanish navigation and 
shipbuilding treatises and a 
handful of contracts and corre¬ 
spondence detailing the meas¬ 
urements of vessels’ capacity. 

Furthermore, there has not been 
a great deal written on the topic 
in secondary sources, since the 
study of the primary sources has 
been deemed more important. 
The texts that include infor¬ 
mation about the ordinances are 
mostly focused on the historical 
impact of the regulations in the 
larger concept of shipbuilding 
during the early 17th century. 


Of these, only one study of the 
contents of the 1613 and 1618 
ordinances has been published 
by Jose Luis Rubio Serrano, alt¬ 
hough it is not complete. To my 
knowledge, no in-depth study 
has been done regarding the con¬ 
tents of the 1607 ordinances. 

This study of the ordinances will 
be conducted by analyzing the 
primary sources available. The 
system of measurements used in 
ship design, as provided by the 
four Spanish treatises previously 
mentioned, will be reviewed in 
order to provide the context of 
the system of measurements 
used in Spain before the publica¬ 
tion of the ordinances, during the 
transitional period of the publi¬ 
cation of the ordinances, and af¬ 
ter that period. 

The study of the trends of the 
particular measurements consid¬ 
ered in the hull design and in the 
calculation of ship’s tonnage 
will also include relevant infor¬ 
mation contained in correspond¬ 
ence and contracts. 
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Randall Sasaki 

Kublai Kahn Lost Fleet 

2002-2008 


In 1279 C.E., under the rule of Kublai Khan, the Mongols sent a fleet of more than 4000 vessels to subju¬ 
gate the island nation of Japan, when a powerful typhoon crushed the invading fleet into pieces. The great 
wind, called kamikaze, or divine wind, thus saved the nation from foreign rule. 




An illustration of a vessel in Moko Shurai Ekotoba Scroll. 


In the twelfth and thirteenth cen¬ 
turies C.E. East Asia was experi¬ 
encing a great expansion in mari¬ 
time commerce led by the power¬ 
ful Chinese state of the Southern 
Song dynasty (960-1279 C.E.). 

At the same time, the nomadic 
tribe known as the Mongols be¬ 
came a powerful empire and be¬ 
gan to threaten the civilizations 
of East Asia. In 1274 C.E., Ku¬ 
blai Khan, the emperor of the 
Mongols, sent 900 Korean-made 
vessels to attack Japan, but was 
only successful in burning the 
international city of Hakata. Af¬ 
ter this invasion, Kublai set his 
eyes on conquering the maritime 
nation of Southern Song; he was 
successful in defeating the state 
and established the Yuan dynasty 
(1279-1368 C.E.). 


Again in 1281 C.E., Kublai 
sent a massive fleet, this time 
consisting of more than 4000 
vessels from southern China 
and Korea. When they ap¬ 
proached the island of Ta- 
kashima in western Japan, a 
great typhoon known as a Ka¬ 
mikaze, or divine wind, de¬ 


stroyed the vessels. 

Historical sources suggest there 
were three main types of vessels 
involved in this event: V-shaped 
cargo ships for transporting provi¬ 
sions to the front, constructed in 
the Fukien province in China; 
miscellaneous flat and rounded 
bottom vessels made in various 
areas along the Yangtze River; 
and flat bottomed landing crafts 
from Korea. 

In the recent past the remains of 
the fleet were discovered at the 
Takashima underwater site in 
western Japan, unveiling numer¬ 
ous artifacts including weapon¬ 
ries, ship board items, and hull 
sections. The site consists of re¬ 
mains of ships built in China and 
Korea. 

The interpretation of the artifacts 
is thus extremely complex. In or¬ 
der to determine the origin of the 
vessels, a logical framework was 
necessary. 



Excavated Timbers kept at Takashima Board of Education. 
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Publications 



The author created a timber cate¬ 
gory database, analyzed join¬ 
eries, and studied the philosophy 
of shipbuilding to ascertain the 
origin and types of vessels. 

Although no conclusive state¬ 
ments can be made regarding the 
origins of the vessels, it appears 
that historical documents and 
archaeological evidence corre¬ 
spond well to each other, and 
that many of the remains ana¬ 
lyzed were from smaller vessels, 
built along the Yangtze River 
Valley. 

A large V-shaped cargo ship and 
the Korean vessels probably rep¬ 
resent a small portion of the tim¬ 
bers raised at the Takashima site. 
As the first research project of 
its kind in the region, this study 
is a starting point for under¬ 
standing the real story of the 
Mongol invasion of Japan, as 
well as the history of shipbuild¬ 
ing in East Asia. 

In order to study the origin and 
types of the vessels involved in 
the invasion, it is important to 
know how the invasion was or¬ 
ganized. It is apparent that from 
careful readings of historical ma¬ 


terials regarding Kublai Khan’s 
campaigns that he was a master 
in organizing the resources and 
people needed to efficiently exe¬ 
cute his missions. Kublai proba¬ 
bly knew that taking over the 
island nation was not going to be 
easy. The most logical approach 
in conquering Japan was there¬ 
fore to establish a strong base in 
Japan in order to slowly advance 
inland while minimizing the loss 
of troops. 
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Sasaki, R., The World History 
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Factory/New Book Series. To¬ 
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Kamikaze: Revealing the Secret 
of Mongolian Navy (Texas A&M 
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Model of a scarf in one of the ship remains recovered from this site (Randall Sasaki). 
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Tiago Fraga 

Santo Antonio de Tanna: Story and 
Reconstruction 

2002-2007 


Buy a puzzle, assemble it, and destroy its original box. Take the puzzle, go to a lake, throw the puzzle in 
the lake, and leave it for a few weeks. Return to the lake and try to rebuild the puzzle from the remaining 
pieces. 



model of a 44-gun forth rate. Its name is unknown but it bears the inscription “Bristol 

1666”. (Culver 1954, 9) 


From the thesis: 

Such is the challenge of the re¬ 
search goals presented on this ab¬ 
stract - the reconstruction of a 
Portuguese frigate, Santo Antonio 
de Tanna, from its submerged re¬ 
mains. 

This thesis focuses on the mecha¬ 
nisms of reconstructing the ship, 
including the thought process, 
new computer tools, and imagina¬ 
tion required for an archaeologist 
to be a detective of lost eras. 

The main objective was to under¬ 
stand the construction of a late 
Seventeenth-century Portuguese 
frigate. Frigates were responsible 
for patrolling the seas, intercept¬ 


ing fast moving vessels, re¬ 
supplying military trading sta¬ 
tions, and protecting trade 
routes. 


The existence of Portuguese frig¬ 
ates was known from historical 
records, but Santo Antonio de 
Tanna is the only frigate identified 
in the archaeological record. As 
such, its reconstruction should en¬ 
able scholars to better understand 
the actual capabilities of seven¬ 
teenth century frigates. 

A particular challenge in this 
study was ascertaining the manner 
in which Santo Antonio de 
Tanna’s construction reflected the 
state of affairs of the Portuguese 
trade network. 

Although their construction meth¬ 
ods were advanced, the Portu¬ 
guese adopted a shipbuilding de¬ 
sign that was not able to compete 



The author’s reconstruction of the ship’s midship frame. 
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Deane’s frigate drawing. (After Lavery 1981, 75) 


as well in the new conditions of 
a changing global context. 

This study clearly demonstrate 
that cargo capacity was given 
greater emphasis than either 
speed or maneuverability, illus¬ 
trating the on-going necessity of 
the Portuguese to build military 


ships with cargo capacity suffi¬ 
cient for minimal trade, even at 
the expense of speed. These 
were just the first steps in terms 
of what could be learned from 
the reconstruction. 

The best method to understand 
the ship, a three-dimensional 


object, was to recreate it into a 
three-dimensional environment 
in order to create a more accu¬ 
rate model. The resulting model 
permitted research to extend be¬ 
yond the limits of the individual 
line drawings through the added 
benefit of being able to calculate 
hydrodynamics, sailing charac¬ 
teristics, and other data based on 
the ship’s morphology. 
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Plan of the 1979 excavation. (After Piercy 1979, 306) 
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Timothy Kane 

Influence and Evolution: The Development 
of the Batten Lug Sail 

2002-2006 


Since the forefathers of the ancient Chinese populated the highlands of central Asia some 700,000 years 
ago, this eastern culture has often eclipsed the western world with its technological advances. Perhaps 
the single most poignant example of China’s historical primacy is its long history of naval innovation. 



Diagram of the batten lug (from Needham 
1971, 595.) 

From the thesis Abstract: 

With its ease of reefing, subtle 
control, and unmatched ability to 
generate thrust effectively in both 
severe and minimal weather, the 
Chinese batten lug is perhaps one 
of the most sophisticated sails in 
history. However, its development 
remains unclear, as its relatively 
sudden appearance in the icono- 
graphic record as a mature tech¬ 
nology, and its seeming lack of 
affinity to other Chinese sails, 
gives no indication of a regional 
evolution. 

An analysis of the batten lug sug¬ 
gests that it likely descended from 
some simpler sail. As it is separat¬ 
ed from the most rudimentary 
square rig by several key features, 
the batten lug's development prob¬ 
ably occurred in an incremental, 
or stepwise, fashion. But, no inter¬ 
mediate form representing such 
progression of the batten lug has 
yet been discovered in China, or 
even in the greater Pacific basin. 


An examination of iconographic 
evidence from India and the 
western reaches of the Roman 
Empire, however, suggests that 
sails bearing battens or pos¬ 
sessing lug morphology existed 
in these regions prior to the 
emergence of the batten lug in 
China. The question therefore 
arises whether it is possible that 
these sails were ancestral to, or 
in some way influenced the de¬ 
velopment of, the more sophis¬ 
ticated Chinese sail. 


In an attempt to answer this ques¬ 
tion, this thesis considers the sig¬ 
nificance of diffusion as a mecha¬ 
nism for the dispersal of ideas, 
both today and in antiquity. It also 
presents a review of the numerous 
artifacts and textual accounts that 
suggest commercial and cultural 
exchange occurred between the 
Roman Empire, India and China 
during the Imperial and early Me¬ 
dieval periods. As a result of these 
evaluations, it seems possible, and 
even probable, that the technolo- 



Roman river craft of the Sarre/Moselle River region 
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Single-element construction of battens 
(from Needham 1971, plate CDXXII. 


the western reaches of the Ro¬ 
man Empire, also seems to be 
quite similar to the Chinese rig 
of later periods. 

Carried by a vessel quite distinct 
from Roman watercraft, and 
likely constructed of leather, this 
sail not only has a relatively tall 
aspect ratio but also bears bat¬ 
tens. Consequently, both of these 
sails possess two of the three 
essential features characteristic 
of the batten lug, and therefore 
potentially represent proximal 
stages of its evolution. 
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gies of these regions influenced 
each other. Considering this pos¬ 
sibility, the likely evolution of 
the batten lug, and the distribu¬ 
tion of potentially ancestral 
forms, this thesis concludes that 
the development of the batten 
lug in China may indeed have 
been influenced or inspired by 
the sails of India and the western 
Roman Empire. 


From the Conclusions: 

There is no evidence for the re¬ 
gional existence of such ances¬ 
tral forms in either China or in¬ 
deed the greater Pacific. Thus it 
would seem that some portion of 
the batten lug’s development 
occurred elsewhere. 

he discovery of two unique sails 
in the iconography of India and 
the Roman Empire seem to sub¬ 
stantiate this notion. 

A ship portrayed in a fresco 
from the Ajanta temple complex 
of northwestern India carries a 
sail that is more similar to the 
batten lug than any sail found in 
the Pacific. Tall and somewhat 
narrow, the sail is also clearly of 
lug design. 

Another sail, depicted in a carv¬ 
ing and a mosaic from Gaul in 



The Chinese batten lug sail, from modern Fuchow (from Needham 1971, 

plate CCCXCII. 
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Alexander Hazlett 

The Textual Excavation of an India 
Nau 

2001-2007 


Alexander's work is focused mainly upon the “textual excavation” of a nau of the Carreira da India (the 
“India Route”), describing the construction of the vessel timber by timber, following the methods of 16th- 
century shipbuilders and the dimensions and measurements specified in contracts and treatises. Using 
Rhinoceros 3 software to model the ship, he built the model directly from a list of timbers described in the 
anonymous manuscript Livro nautico ou meio pratico de construgao de navios e gales antigas - Ms. F464 
from the National Library, Lisbon, dated to 1580-1590 - which he translated and interpreted. 


Although the primary source for 
this reconstruction was the regi- 
mento “Medidas pera fazer huma 
Nao di Seiscentas Tonilladas, e os 
paos que ha de levar de Sovoro e 
Pinho” from the Livro Nautico, 
Alexander used Fernando 
Oliveira’s treatise Livro da Fabri- 
ca das Naus (c. 1580) extensively, 
and looked at numerous other 
original texts when it was neces¬ 
sary to understand a criptic pas¬ 
sage or term in the Livro Nautico. 
Another text used was written 
around a decade later, was Joao 
Baptista Lavanha’s treatise Livro 
Primeiro de Arquitectura Naval. 

Data derived from these sources 
was compared to those found in 
other treatises, iconography, and 
the archaeological record. The 
reconstruction was based on a hy¬ 
pothesized construction sequence, 
mainly based on the order in 
which the timbers are presented in 
the Livro Nautico document. Nei¬ 
ther the treatise of Oliveira nor 
that of Lavanha contradict this 
sequence of building operations. 

Where they were missing, the 
scantlings of each type of compo¬ 
nent were estimated based on data 
from the archaeological record. 

Shapes were defined using the ge¬ 
ometrical formulas and other data 


contained in the ship treatises of 
the period, or found in the ar¬ 
chaeological record. 

The model was defined using 
Rhinoceros 3 three-dimensional 
modeling software. The end 
result of this project is an anno¬ 



tated model, illustrated by a 3-D 
model, presented on the next 
page. 

Written around 25 years later 
than the vessel described in the 
Livro Nautico, and showing a 
larger vessel, the treatise of 


Manoel Fernandez - Livro de 
Tragas de Carpintaria, 1616 - 
was very important to help de¬ 
coding the meaning of certain 
timber names. Fernandez’ draw¬ 
ings and scantling gages are a 
tremendous primary source for 
the understanding of Portuguese 
shipbuilding in the period. 

One last source utilized was the 
Spanish treatise by Diego Garcia 
de Palacio, Instrucion Nautica 
Intrvcion navthica para el bven 
vso, y regimiento de las Naos, 
su traga, y gouierno conforme a 
la altura de Mexico, dated to 
1587. 
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Ship Modeling and Visualization Sciences 





Each timber of the Livro 
nautico ou meio pratico 
de construgao de navios e 
gales antigas regimento 
“Medidas pera fazer 
hum a Nao di Seiscentas 
Tonilladas, e os paos q ue 
ha de levar de Sovoro e 
Pinho” was detailed, de¬ 
signed in 3D and assem¬ 
bled following the tradi¬ 
tional methods, as pre¬ 
scribed in the coeval 
shipbuilding treatises. 

Because this text contains 
the number of timbers of 
each kind that are neces¬ 
sary to build a 600-ton 
nau, Alexander was ca¬ 
pable of achieving an im¬ 
pressive level of detail, 
for instance in what per¬ 
tains to the spaces be¬ 
tween frames or deck 
beams. 

These values were then 
compared to the available 
data from shipwrecks and 
other texts which greatly 
improved the plausibility 
of his reconstruction. 

Alexander’s model was 
later expanded and fine- 
tuned by Nuno Fonseca, 
Tomas Vacas, and Tiago 
Santos, the team from the 
Centre for Marine Tech¬ 
nology and Engineering, 
Instituto Superior Tec- 
nico that tested the Pep¬ 
per Wreck reconstruction 
with numerical and phys¬ 
ical models, in order to 
evaluate its intact stabil¬ 
ity and its performance 
under sail. 
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Some of the many construction phases de¬ 
tailed by Alexander Hazlett in his seminal 
study of this type of construction. 





















































Katie Custer 

Wrought Iron Hand Tools from Port Roy¬ 
al, Jamaica, C. 1692 

1999-2004 


This thesis is a continuation of the catalog of hand tools from the Port Royal excavations previously done 
by Ms. Marianne Franklin. It seeks to link the historical background of these artifacts to tool technology 
and the history of Port Royal and its tradesmen through the use of historical documents. 



From the thesis: 

The written history of Port Royal 
starts with the European discovery 
of Jamaica on Columbus' second 
voyage to the New World and has 
proven to be rich in shady charac¬ 
ters and natural disasters. The 
English took possession of Jamai¬ 
ca from Spain in 1654 and the city 


of Port Royal was established 
soon after. 

Port Royal, located at the end of 
the Palisadoes sand spit, a natu¬ 
ral barrier roughly six miles 
long, separates Kingston harbor 
and the Caribbean Sea. Origi¬ 
nally functioning as a protective 
fortification of the harbor, it be¬ 


came an active harbor and the 
most economically important Eng¬ 
lish colony in the New World 
from 1655-1692. Port Royal 
quickly earned the title of 
"Wickedest City on Earth" be¬ 
cause of its reputation of officially 
sanctioned privateering and pirat¬ 
ical expeditions, and the abundant 



Port Royal and the 1692 earthquake. 
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Port Royal shoreline through time. 


supply of establishments of ill 
repute. On Wednesday June 
7,1692 a devastating earthquake 
struck Port Royal and destroyed 
a major portion of the city. 

A total of 33 acres, or 66% of 
the city, including buildings and 
people, at the very end of the 
sand spit, literally sank into the 
shallow harbor. It was not until 
the concentrated efforts of the 
Nautical Archaeology Program 
(under the direction of Dr. Don- 
ny L. Hamilton), the Institute of 
Nautical Archaeology, and the 
Jamaican government, started 
archaeological excavation from 
1987-1993, that the real picture 
of this sunken city emerged. 


Through the excavation, map¬ 
ping, collection, and conserva¬ 
tion and analysis of artifacts a 
ghost image of this city was 
brought back to life and inter¬ 
preted. A large collection of iron 
hand tools from this site was 
preserved. These conserved and 
replicated artifacts are now 
available for analysis. 

(...) 

This thesis was intended as a 
continuation of the catalo pre¬ 
sented in the Franklin Thesis, set 
out to illustrate the artifacts by 
examining the people who 
would have used them. 

The probate inventories provid¬ 
ed details of trades and trades¬ 
men, and in adding historical 
context a background was set to 
study the artifacts. It was im¬ 
portant to find out what trades¬ 
men were working in Port Roy¬ 
al, and the environment in which 
they worked. The relationship 
between the merchants and the 
townspeople, and the merchants 
and the tradesmen, was explored 
in order to discern if the tools 
were locally manufactured or 
imported, and from whom they 
were purchased. It was also nec¬ 
essary to find out what tools the 
tradesmen were using, and if 
they were trade-specific. These 




Excavating Port Royal. 

conditions were only partially 
explained through the other 
chapters, and it is on such condi¬ 
tions that the research questions 
previously podes are based. 
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Gustavo Garcia 

The Rincon Astrolabe Shipwreck 

2000-2005 


On 30 December 1986, a local fisherman incidentally discovered the remains of a seventeenth-century 
merchantman off the coast of Rincon, a small municipality on Puerto Rico's west coast. Some days later, 
he and some acquaintances extracted objects from the site and stored them in a nearby restaurant. The 
assemblage of artifacts recovered included, among other items, pins, scissors, ordnance, pewter ware, 
woodworking tools, a myriad of concretions and a nautical astrolabe. 



Iron gun salvaged from the site in the 1980s. 


From the thesis Abstract: 

It is from the last that the wreck 
site took its name. The operation 
continued for months until local 
authorities, alerted by a member 
of the salvage group, issued a 
cease and desist order. At that 
point, the whole affair entered a 
legal process that on the summer 
of 2005 had not reached its con¬ 
clusion. 


Rincon astrolabe. 

The purpose of this thesis is two¬ 
fold. First, the author presents the 
story of the shipwreck from the 
moment it was found until the 
court ruled regarding ownership 
of the artifacts. Since this was the 
first time ownership of a ship¬ 
wreck was debated in Puerto Ri¬ 
can courts in recent history, this 
gives the reader an idea of how 
legal precedence was established 
concerning the island's submerged 
cultural resources. Second, based 


on what was popularly per¬ 
ceived to be the site's most re¬ 
markable find, a study was de¬ 
veloped on the sea or mariner's 
astrolabe, a navigation instru¬ 
ment that played a fundamental 
role in the process of European 
maritime expansion during the 
late fifteenth, sixteenth and sev¬ 


enteenth centuries. 

The reader of this text will learn 
that, during the fifteenth century, 
Portuguese navigators saw the 
need to gradually depart from the 
traditional Mediterranean naviga¬ 
tion technique known as "dead 
reckoning." As their explorations 
along the West African coast 
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Section of a gun barrel salvaged from the shipwreck site. 
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Early sketch of the site. See the final site plan on page 51. 


forced them to sail far into the 
Atlantic Ocean for prolonged 
periods, a new method was de¬ 
veloped that consisted of meas¬ 
uring the angle of certain heav¬ 
enly bodies above the horizon in 
order to determine the latitude of 
the observer with reasonable 
precision. 

For this purpose, instruments 
that traditionally belonged to the 
field of astronomy were adapted 
to be used by seamen. Among 
them was the astrolabe, which 
became the most popular by the 
turn of the sixteenth century. 

After discussing the instrument's 
origin and development, the au¬ 
thor analyzes how a renewed 
interest on the nautical astrolabe, 
which emerged in Portugal in 
the early twentieth century, in¬ 
troduced the instrument to the 
field of modem scholarly re¬ 
search. 

This work also presents a cata¬ 
logue of sixteen sea astrolabes, 
some of which have never been 
published. The catalogue shows 
statistics and other relevant in¬ 



formation, while placing the arti¬ 
facts in the context of the previ¬ 
ously existing data. 
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Nicholas Kelk maker’s mark, found on 
one of the pewter plates retrieved from 
this shipwreck. From the touch-plate of 
the Worshipful Company of Pewterers, 
with marks dated c. 1680 (after Howard 
Cotterell’s Old Pewter: Its Makers and 
Marks). 
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Erika Laanela 

Diego Garcia de Palacio’s Instruction 
nautica 

1999-2008 


In 1587, an ambitious colonial bureaucrat in Mexico City published a handbook titled Instruction nautica 
para el buen uso y regimiento de las naos, su tra?a, y goviemo conforme a la altura de Mexico. A Ithough 
navigational books were common throughout the 16th century, the Instruction nautica was the first print¬ 
ed volume that included an extensive discussion of the ship construction and design. In order to under¬ 
stand the significance of the book, its context and content must be critically evaluated. 


From the Thesis’ Abstract 

The book’s author, Diego Garcia 
de Palacio, held positions of aca¬ 
demic, religious, and political 
power in New Spain. His motives 
for publishing the work were com¬ 
plex and he appears to have con¬ 
sulted a range of disparate sources 
of information. The navigational 
information included in 
the Instruction nautica 
reflects information 
adapted from existing 
sources, providing a sol¬ 
id overview of the most 
common techniques of 
navigation in use at the 
time. Significant innova¬ 
tions made by include 
the calculation of dates 
using the Gregorian cal¬ 
endar introduced in 
1582 and the computa¬ 
tion of a lunar almanac 
for the meridian of 
Mexico City. 


enumeration of the officers, mi¬ 
nor officials, and crew of a mer¬ 
chant ship. Although brief, the 
discussion of naval strategy is 
historically significance due to 
its juxtaposition between the 
last of the great naval battles 
fought primarily with boarding 
tactics, and the movement to¬ 
ward increasing reliance on the 



technoscientific work in the 
Americas.” As with any histori¬ 
cal document, it is crucial to 
consider the context of the In¬ 
struction nautica and the moti¬ 
vations and background of its 
author. Significantly, Garcia de 
Palacio was an observer and ad¬ 
ministrator of navigation and 
ship construction, rather than an 
expert practitioner, and 
this should be remem¬ 
bered when evaluating 
his book. Nevertheless, 
the reputation of the 
Instruction nautica as 
one of the most com¬ 
prehensive sources of 
information on 16th- 
century Spanish seafar¬ 
ing practices is well 
justified. 


16th-century Spanish fleets in the New World. (After Wolf 1997) 


broadside. 


From Chapter II - 
The life of Diego Gar¬ 
cia de Palacio: 


In terms of technical knowledge, 
the most original contributions of 
the Instruction nautica are the de¬ 
scriptions of the design, construc¬ 
tion, and rigging of Spanish ships 
in the late 16th century. The text 
also includes a comprehensive 


The publication of the Instruc¬ 
tion nautica was a significant 
event in the history of early 
modem nautical technology, 
and Garcia de Palacio has been 
called the “author of the first 


A wealth of archival documenta¬ 
tion has survived to illuminate 
the life story of Diego Garcia de 
Palacio. His biography, interwo¬ 
ven through a historical tapestry 
that encompasses many signifi- 
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cant events in late 16th-century 
New Spain, reveals a complex 
personality combining ostensi¬ 
bly incongruous traits. The por¬ 
trait that emerges is of an intelli¬ 
gent and inquisitive observer 
and a conscientious and compe¬ 
tent bureaucrat, but also of an 
artful manipulator who was 
eventually ruined by the many 
opportunities for venality availa¬ 
ble to the colonial elite. 

Much of what is known of Gar¬ 
cia de Palacio’s life is presented 
in a monograph first published 
by Othon Arroniz in 1980 and 
reprinted posthumously in 1994 
by the University of Veracruz. 

Arroniz’s engaging study in¬ 
cludes a perceptive biographical 
essay as well as transcriptions of 
20 contemporary documents 
pertaining to Garcia de Palacio 
discovered in Seville at the Ar- 
chivo General de Indias (AGI) 
and in Mexico City at the Archi- 
vo General de la Nacion (AGN) 
and other repositories. The es¬ 
teemed Mexican historian Ed- 
mundo O’Gorman also pub¬ 
lished transcriptions of several 
important records concerning 
Garcia de Palacio held in the 
AGN. 

(...) In April 1572, Garcia de 
Palacio was appointed to the 
post of fiscal (crown attorney) in 
the Audiencia de Guatemala.26 
An audiencia was the highest 
court of appeals in a colonial 
jurisdiction, hearing both civil 
and criminal cases, and its mem¬ 
bers also served as an advisory 
council to the viceroy. He was 
promoted to oidor (civil court 
judge) within a few months, de¬ 


spite the fact that he had not yet 
departed on his voyage to New 
Spain. The Crown provided him 
with 400 ducados to defray the 
cost of the trip, and gave him 
permission to transport weapons 
for personal protection and 
three enslaved Africans. 
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y fu Oydor cnla Real audic* 
ciadehdicha Ciudad. 

Dirigido, al Exccllcnhimo Senor Don Aluaro Manrrique.de 
fuiiiga, Marquetdc Villa manrrique, Virrey.Goucr- 
nador, y Capican general dcflos Reyno*. 



Conliccncia. En Mexico,En cafa dc Pedro 
Ocharte. Ano dc i 5 8 7* 


Title page of the Instruccion nautica (After Garcia de Palacio 1944) 
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